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MODEL XXI 
~ IMPROVED 
REDESIGNED 


The Sargent Polarograpl 
Model XXI, Represents ti 
Latest Development | 
Polarographic Instrumentatio 


This potentiometric, visible-recording instru- 
ment is the successor to the well-known Model 


XX and embodies several new features of con- ° 


struction and design. 

A twenty-step integrally variable sensitivity 
control assures more positive sensitivity repro- 
duction. 


An B.C. filter type damping control, for plac-~ 


ing a capacitance in parallel with the measuring 
resistor at high sensitivity settings and an addi- 
tional series resistor and parallel capacitance 
at low settings, has been substituted for the 
straight capacitance type. 

A new switch arrangement permits initial 
potential to be applied either in the same direc- 
tion as the span potential or counter to it. 

The bridge has been completely enclosed, 


panel construction of the Polarograph circuit 
permits it to be removed from the instrument 
case, in one piece, for servicing. 

_The instrument is slightly smaller than the 
former Model XX and has the following charac- 
teristics: 

Current Sensitivity Range .003—1.500 micro- 
amperes per mm. 

Inherent limit of Instrumental accuracy 0.5% 
of the current measured. 

Time of full scale traverse, 10 seconds. 

Time of rotation of bridge, 1314 minutes. 

Power consumption, 100 watts. 


$-29303 POLAROGRAPH—MODEL XxXI., 
Visible Chart Recording, Sargent. Complete 
with accessories. For operation from 115 volt 


heavier wire used throughout and the unitized 


SARGENT 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICA 
E, H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST. -CHICAGO 11,1 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT MICHIG. 
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ibe 1948 Annual Meet- 
ig held in Detroit during the week of 
june 21 was outstanding in a number of 
espects. There were several notable 
iechnical symposiums arranged by some 
f the A.S.T.M. technical committees 
ind specially appointed symposium 
jroups. The two exhibits, one cover- 
ag testing apparatus and ° related 
iquipment, the other a photographic 
ixhibit, were of outstanding interest, 
nd beginning at the very outset of the 
aeeting, in fact over the week end pre- 
ding and extending through the very 
ast day were numerous technical com- 
mittee meetings, this year aggregating 
Amost 400, more than ever before. 

' As a result of the committee meetings 
ind the sessions, with the other meet- 
ng features, much impetus has been 
riven to the Society’s work in the field 
of standardization and research in 
naterials. 

The task of recording in succinct 


= 


New President 


R. L. Templin 


Brugust 1948 
| ; 


aa 


and: readable fashion a news account of 
major developments at the meeting is 
becoming almost an insurmountable one 
as the meeting grows in size and com- 
plexity. However, an attempt is made 
in the material which follows to sum- 
marize some of the general features of 
interest to many of the members, and 
then there are condensed accounts of 
some of the major committee activities 
and those of interest in specific fields. 


Actions on Standards 


It will be noted from the accompany- 
ing table giving a summary of actions 
taken at the Annual Meeting that 67 
proposed specifications and tests were 
approved as tentatives and that up- 
wards of 75 existing tentatives are being 
referred to letter ballot of the Society 
for adoption as formal standards. 
Many existing tentatives and full 
standards were revised. Details of the 
various actions and recommendations 
appeared in the reports of committees, 
‘and a Summary of Proceedings which 
will accompany the Society letter ballot 
to be distributed in August gives an 
official record of the actions taken in 
the -various sessions. Because of a 
ruling by the Board that no actions 
would be referred to the Annual Meet- 
ing unless they had been covered in the 
preprinted reports, the number of last- 
minute changes were kept to a mini- 
mum. This has the effect of reducing 
the volume of material necessary to 
cover in the Summary and also it aided 
in streamlining the business sessions at 
the meeting. } 

A list: of the new and extensively re- 
vised tentative specifications and tests 
appears later in this Buttetin. Many 
members are particularly interested in 
the serial designations assigned these 
items and this list provides that in- 
formation. : 

With the actions consummated at 
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Notable Sessions at 1948 Annual Meeting 


Outstanding Symposiums, Almost 400 Committee Meetings and Two Exhibits 
Feature 51st Annual Meeting 


the Annual Meeting, the Society now 
has close to 1500 standards and tenta- 
tives on its books, and it will be noted 
from the article on “Current Standard- 
ization Activities” elsewhere in this 
issue that a large number of other speci- 
fications and tests are being drafted, 
many of which will probably be sub- 
mitted to the Administrative Commit- 
tee on Standards for approval during the 
fall and winter. All of the new and 
revised specifications and tests will ap- 
pear in the 1948 Supplement to the Book 
of Standards, they will be available in 
separate pamphlet form, and a number 
will appear in some of the special com- 
pilations of standards. (see article on 
“Publication Schedule” for information 
on these books). 


Attendance 


The accompanying table gives regis- 
tration data for several recent meetings 
and also covers the 1935'Annual Meet- 


New Vice-President 


L. J. Markwardt 


ing in Detroit. The 1948 meeting was 
the fourth highest with respect to regis- 
tration figures. Attendance at the ex- 
hibit and in the technical sessions was 
excellent—in fact the sessions appear 
to have been better attended than at 
any recent annual meeting. 


New Officers 


Results of the letter ballot on election 
of new officers were announced at the 
Dinner by the Chairman of the Tellers’ 
Committee, H. A. Wagner. The newly 
elected members of the Board of Direc- 
tors who were present were introduced, 
as was the new President, R. L. Templin, 
Aluminum Company of America. The 
new Vice-President, L. J. Markwardt, 
U.S. Forest Products Laboratory, was 
not at the meeting because of attendance 
at an International Forestry Conference 
in Switzerland. Photographs of the new 
officers and biographical material ap- 
pear elsewhere in this BULLETIN. 


Annual Dinner and Dance; Ladies’ 
Entertainment; Activities of Local 
Committee on Arrangements 

Much credit for the outstanding suc- 
cess of the Annual Meeting should go to 
the Committee on Arrangements which 
functioned under the Detroit District 
Council. This group, headed by C. H. 
Fellows, Detroit Edison Co., with V. M. 
Darsey, Chairman of the Detroit Dis- 
trict, as vice-chairman, carried through 
an outstanding ladies’ entertainment 
program and arranged the interesting 
annual dinner and dance at which were 
present some 300 members and their 
families and guests. Expenses for these 
affairs were in a large measure under- 
written by a fund raised through the 
local Finance Committee, and a list of 
sponsors appears in this BULLETIN. 
C. KE. Heussner, Chrysler Corp., as 
chairman, with R. B. Saltonstall, The 
Udylite Corp., as vice-chairman, were 
responsible for the annual dinner and en- 
tertainment. J. L. McCloud, Ford 
Motor Co., and F. G. Weed, Rinshed 
Mason Co., headed the Apparatus and 
‘Photographic Exhibits group. F. C. 
Kennedy, U. 8. Rubber Co., was chair- 
man of the Committee on Publicity and 
Promotion, and C. M. Gambrill, Ethyl 
Corp., was responsible for housing ar- 
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YEAR MEMBERS 
MD Gtrole eters css ie eeeeaes 1935 659 
News Von: ren ooris come 1944 1185 
Buta es scisayscawheeve olen 1946 97 
Atlantic Citviee. os 0. es 1947 1071 
Detrortincets otc ite wee 1948 1160 


rangements and also had a very active 
part in the Committee D-2 dinner and 
activities. The perplexing problem of 
local transportation was capably han- 
dled by F. B. Zimmerli, Barnes-Gibson- 
Raymond Division of Associated Spring 

_Corp., the new chairman of the Detroit 
District. His committee also took care 
of any special visits requested. The 
Finance Committee which did a great 
deal of work, was headed by B. C. Case, 
Hanson-Van Winkle Munning Co. Mrs. 
T. A. Boyd headed the Hostess Com- 
mittee. Cooperating in general plans 
also was Harvey A. Wagner, of the De- 
troit Edison Co., who served as secre- 
tary of the Detroit Committee on Ar- 
rangements. 

A resolution of appreciation by the 
A.S.T.M. Board of Directors appears on 
page 31. 

The committee arranged for printing 
a very attractive ladies’ entertainment 


program and the dinner program,. the . 


_ latter being furnished through the cour- 
tesy of the Ethyl Corp. 

At the dinner where local Chairman 
C. H. Fellows presided, the newly 
elected officers present were introduced, 
three Honorary Memberships were 
awarded as noted elsewhere in this issue, 
and the President’s Address was given. 
This is printed in the technical section 
of this Butuetin. After the dinner, 
about 150 of the guests stayed for the 
dance in the Wayne Room of the Statler 
where the music of Jack Rosevear and 
his orchestra was enjoyed by all. 


Awards 


This year the Charles B. Dudley 
Medal and the Richard L. Templin 
Award were presented on Thursday 
Evening, June 24, during the Edgar 
Marburg Lecture session. The Charles 
B. Dudley Medal, which is made to 
the author or authors of a paper of 
outstanding merit constituting an origi- 


ComMITTEE 


MEMBERS VISITORS TOTAL Lap 
107 246 101 124 
368 510 2063 30 to. 
405 452 1835 About 
469 246 1786 20 
358 250 1768 133 


nal contribution on research in engine: 
ing materials, and which was establish 
as a means of stimulating research 
materials and of recognizing meritoria 
contributions, commemorating the na: 
of the first President of the Socie: 
was made to P. R. Toolin, Resea» 
Engineer, Mechanics | Departme: 
Westinghouse Research Laborator: 
East Pittsburgh, Pa., and N. L. Moeh 
Manager, Metallurgical Departme: 
Westinghouse Electric Corp., Les# 
Philadelphia, Pa., for their paper 

“The High-Temperature  Fatig 
Strength of Several Gas Turbine 
loys,’ presented at the 1947 Annt 
Meeting and published in the 19 
Proceedings of the Society. 

The Richard L. Templin Awar 
established in 1945, is made for on 
standing papers describing new testi 
methods and apparatus. The purpc 
of the award is to stimulate resear 
in the development of testing metho 
and apparatus, to encourage the pr 
entation to the Society of papers c 
scribing new and useful testing pi 
cedures and apparatus, and to recogni 
meritorious efforts of this kind. Tl 
year the award was made to A. G. ! 
Dietz, G. 8. Burr, W. J. Gailus, J. 
Silvey, and 8. Yurenka, Massachuset 
Institute of Technology, Cambrid; 
Mass., for their paper on ‘Univer: 

’ Plastics Testing Machine,” published 
the 1947 Proceedings. 

The Sanford E. Thompson Awas 
presented at the Friday afterno 
session covering Cement, Concrete, 2 
Concrete Aggregates, was this ye 
given to W. C. Hanna, Chief Chem 
and Chemical Engineer, Califorr 
Portland Cement Co., Colton, Cal 
for his paper on ‘‘Unfavorable Chemi: 
Reactions of Aggregates in Concer: 
and a Suggested Corrective,’ present 
at the 1947 Annual Meeting and pi 
lished in the Proceedings. This aw# 
was established in 19388 by Committ 
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| _., | Standards 
Existing in Which Standards Present 
Tentatives | Revisions Tentative Existing an otal Presen 
Adopted as Will Be New Revisions of | Tentatives Tentatives | Standards Total 
Standard Adopted | Tentatives | Standards Revised Withdrawn Adopted Tentativ 
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HronyrAlloys;: 660.5... mars nose ine c. 1 12 5 1 9 0 155 70 
B. Nom orrous Ne Zine, Lead 
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6 ASTM BULLETIN 


9 on Gonorete and Concrete Aggre- 
ites as an annual token of recognition 
the author or authors of a paper of 
itstanding merit on concrete and con- 
ete aggregates presented at an annual 
eeting of the Society. The award is 
ymed in honor of the first chairman of 
te committee and this year the award 
as presented by Dr. Thompson. The 
marks of Dr. Thompson, in present- 
g the award to Mr. Hanna, are re- 
orded in an adjoining column. 
Photographs of the winners of these 
ards and brief biographical material 
“e given on page 19. 


| Notes on Symposiums and Technical 
Sessions 

Of the 19 sessions constituting the 
ficial program for the meeting, nine 
omprised or included formal sympo- 
sums with groups of technical papers by 
vaders in their respective fields. The 
rticle on publications later in this But- 
ETIN will give some idea of the sym- 
.osiums and special publications which 
nll be issued later in the year, and 
hese special publications and the 
?roceedings, of course, will provide 
members with the complete papers 
nd the extensive written and oral dis- 
sussion presented. The Symposium 
nm Mineral Aggregates included the 
rgest number of individual contribu- 
ions, there being 14 papers. While 
this was held in one session, another 
ymposium, the one on magnetic test- 
ng, required two sessions so that the 
subject might be covered in the detail 
the committee desired. In addition to 
he symposiums there were other dis- 
sussions of particular interest including 
‘ome held at meetings of technical com- 
nittees. Special mention might be 
de of the round-table discussion on 
iltra-sonic testing, sponsored by Com- 
mittee E-7. A large audience heard 
‘wo prepared discussions, one by 
Charles Hastings, Watertown Arsenal, 
she other by Dr. Wesley Irwin, General 
Motors Research Laboratory. Follow- 
mg these talks which were somewhat 
jundamental, Dr. Gold of Brown Uni- 
versity spoke and then there were com- 
ments by a number of those present. 
n introducing the session Dr. H. H. 
“ester, the retiring Chairman of Com- 
mittee E-7, stressed the importance 
if pondestructive testing, particularly 
when production is expedited as in a war 
‘ffort; inspection must be adequate but 
must definitely not create bottlenecks 
yecause when it does it may become 
uperficial or be disregarded entirely. 
_A symposium of particular interest to 
she metals people was the one covering 
netallography in color. This com- 
orised five papers with discussion and, 
of course, in the presentation the au- 
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thors used many illustrations showing 
unique results from the use of color. 
One of the objectives of this symposium 
was to record practices on how those 
using color are proceeding. The speak- 
ers described some of the fundamental 
requirements of the microscope so that 
good color work would result. Others 
touched on the techniques of photog- 
raphy and then there were discussions 
on applying color photomicrography in 
everyday work. This symposium is to 
be published and it will include a num- 
ber of color insert plates. 

Another symposium of particular in- 
terest to those in the metals field is the 
one on magnetic testing which had been 
arranged by Committee A-6. The ob- 
jective here was to present latest 
thoughts and practices in this field in 
which there has been a steadily growing 
interest, and the 10 papers together 
with discussion covered the field rather 
thoroughly. 

A subject which comes as near as any 
to being of universal concern to all 
groups and interests in the - Society 
is that of quality control. A.S.T.M. 
Committee E-11 on Quality Control is 
doing a great deal to bring out clearly 
some of the salient features of this 
subject, and references have been made 
in the BuLLerin and E-11 committee 
report to some of the important ac- 
tivities under way. Essential in this 
work is an understanding of samples 
and sampling, and the 1948 Symposium 
on the Usefulness and Limitation of 
Samples should perhaps be ‘‘must” 
reading for large groups of our members 
and committee people. The committee 
in charge of the symposium obtained 
experts in this field who not only were 
conversant with the theory and applica- 
tion but who had the abilities to get’ the 
ideas across on a practical level. The 
ensuing publication should reflect this 
quality. 

There is no question about the in- 


. creasing interest in use of quality con- 


trol methods. The greatest stimulus, 
as Colonel Simon, one of the speakers 
in the discussion, pointed out, probably 
came out in the war, and during the 
wartime sampling techniques were de- 
veloped which aided in placing the ac- 
ceptance of materials on a real scientific 
basis that made manufacturers feel they 
were getting a square deal. Many 
colleges are today giving courses in 
statistical methods although they may 
not be listed under this terminology, 
and the biggest hope in propagating 
quality control unquestionably lies in 
the colleges, according to Colonel 
Simon. 


Other Sessions on Metals, Etc. 


Some of the failures of materials and 
construction, particularly of certain 
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types of ships in World War II, have led 
to a great deal of research and investi- 
gation, much of which is still under way. 
One of the problems is to develop a satis- 
factory test or tests which will evaluate 
the ductility or tendency of material to 
pull apart, other than the usual standard 
mechanical tests which have been used. 
The Fifth Session at the Annual Meet- 
ing was devoted to a Symposium on De- 
formation of Metals as Related to Form- 
ing and Service, sponsored by the Ad- 
ministrative Committee on Simulated 
Service Testing. The aim was to focus 
attention on some of the newer methods 
of tests which have been investigated to 
give us a better picture of the funda- 
mental problems involved in plastic de- 
formation and flow. During the sym- 
posium there was considerable discus- 
sion of notch sensitivity characteristics 


of materials, and there was much inter- 
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est in whether the authors of the papers 
and others felt that any of the current 
tests might be displaced by some of the 
newer tests described. 

For many years there have been one 
or more sessions at annual meetings on 
the effect of temperature on the proper- 
ties of metals. ,The one this year fea- 
tured several papers and the report of 
the Joint A.S.T.M.-A.S.M.E. Commit- 
tee on Effect of Temperature on the 
Properties of Metals. Among the papers 
of much significance that were included 
was one on “High Temperature Proper- 
ties of Rotor Disks for Gas Turbines as 
Affected by Variables in Processing,’ 


and one on ‘Fatigue and Static Load | 


Tests of an Austenitic Cast Iron at 
Elevated Temperatures.’ 


Functional Tests for Ball-Bearing Greases 


Following an interesting paper on 
bearing corrosion tests, there was held 
in the Eighth Session of the meeting the 
Symposium on Functional Tests for 
Ball-Bearing Greases. R.C. Adams, the 
Session Chairman, in introducing the 
symposium, pointed out that the prin- 
ciple has been quite generally accepted, 
but that many problems have developed 
in. practical. use of a functional test. 
There is a multiplicity of equipment:in 
use and various ideas on the results ob- 
tained. The purpose of the symposium 
was to provide an opportunity for dis- 
cussion of the various methods and 
equipment used by different workers in 
this field, and the committee in charge 
elicited discussion from a much wider 
group of technologists concerned. The 
general aim in all of this work is to de- 
velop a good simulated service test that 
will give reasonable correlation between 
service and laboratory tests, but there 
are many problems to be solved. The 
symposium focused attention on a num- 
ber of these and indicated that much 
progress is being made. 


“Speed of Testing 


Committee E-1 on Methods of Test- 
ing, through its section on Speed of 
Testing, had held an informal round- 
table discussion at the 1947 Annual 
Meeting preparatory to its formal sym- 
posium in Detroit. Prior to the sympo- 
sium, J. R. Townsend, Chairman of 
Committee E-1 on Methods of Testing, 
described the work of the committee 
which is under way and noted some of 
the problems, pointing out that the ob- 
jective is to coordinate and simplify 
work that may be under way in a large 
number of A.S.T.M. technical commit- 
tees, in the interests of over-all stand- 
ardization and simplification. P. G. 
MeVetty, Session Chairman, noted that 
the purpose of the Speed of Testing sym- 
posium was to stimulate further study 


to result in improving our speed require- 
ments in specifications. Some ma- 
terials are not greatly affected by quite 
a variation in speed of tests, and in 
others speed may be quite important. 
In the one case, then, unnecessary re- 
strictions increase the costs consider- 
ably, and in the other a lack of agree- 
ment may result in rejections, delays, 
and higher costs. 


Sessions on Construction Materials 


Four annual meeting sessions were 
built around symposiums and technical 
papers dealing with various materials 
used in the construction field. Possibly 
the most comprehensive was the Sym- 
posium on Mineral Aggregates, com- 
prising 14 papers prepared by outstand- 
ing authorities and covering many 
phases from the distribution of mineral 
aggregates in the U. S., through their 
characteristics and properties, grading, 
production and manufacture, and uses, to 
research still needed. An attendance of 
well over 200 indicated the interest in 
this subject. All papers were presented 
by summary only due to the limited 
time available, but are to be published. 

The presentation of the Symposium 
on Methods and Procedures Used in 
Identifying Reactive Materials in Con- 
crete drew a capacity attendance be- 
cause of the emphasis and significance 
that is now being given to the effect on 
the durability of concrete of these con- 
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“Glass Blower”’ 


_ First prize-winning photograph, General Section, General Interest Group, in the Sixt} 
A.S.T.M. Photographie Exhibit, by John Kalinich, Corning Glass Works. 


| 


stituent materials. Committee C-9 or 
Concrete and Concrete Aggregates spon 


~ gored this symposium which discussec 


several ways of identifying and testin; 
potentially reactive materials. 

A session comprising several papers o1 
cement, concrete, and concrete aggre 
gates augmented the sessions previously 
described, in presenting additional re 
search data and discussion on these 
same materials. A feature of this ses 
sion was the presentation of the Sanfors 
E. Thompson Award to W. C. Hanna, 
Chief Chemist and Chemical Enginee: 
California Portland Cement Co., for tl: 
outstanding paper presented before th 
Society in 1947 on the subject of con 
crete. 

Three papers prsented as part of the 
Ninth Session drew very favorable at: 
tention and discussion. A paper relat: 
ing to the testing of magnesium oxy 
chloride cements, one of the new field: 
now covered by A.S.T.M., outlinec 
“New Type Weighted Needles for De: 
termining the Setting Times of Mag; 
nesium Oxychloride Cements.” ‘Test: 


_ing Surface Waterproofers” and “Fae: 


tors in the Resistance of Brick Masonry 
Walls to Moisture Penetration” provec 
of great interest due to the importan! 
part that these subjects play in success: 
ful building construction and mainte 
nance and the problems which they pres 
sent in proper analysis and solution. 
(Continued on page 10) 
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New Officers 


| THE RECENT election of 
fficers, as announced at the Annual 
Meeting by the tellers, resulted in the 
manimous election of Richard L. 
femplin as President (1948-1949), L. J. 
Markwardt as Vice-President (1948- 
950), and the following as Directors 
1948-1951): Leslie C. Beard; Jr., 
simon Collier, Theodore P. Dresser, Jr., 
doward K. Nason, and Edgar W. Fasig. 
3iographical material on these seven 
nen follows: 


: 


| President 
_ Ricnarp L. Tempuin, the new Presi- 
ent, is Assistant Director of Research 

d Chief Engineer of Tests, Aluminum 
Jompany of America, New Kensington, 
2a. A native of Kansas, Mr. Templin 
studied engineering at the University of 
Kansas, receiving his degree of B.S. in 
Jivil Engineering in 1915. For postgradu- 
ite work at the University of Illinois he 
was awarded the degree of M.S. in Theo- 
‘etical and Applied Mechanics in 1917. 
After two years with the National Bureau 
of Standards in Washington, D. C., Mr. 
Templin came to Pittsburgh in 1919 to 
oin the staff of the Aluminum Company 
of America, as Chief Engineer of Tests. 
Since that time he has had the additional 
esponsibility of Assistant Director of Re- 
search, beginning in 1942. Throughout 
these years he has been personally respon- 
sible for the development of many of the 
esting methods that are used today in the 
nspection and quality control of aluminum 
yroducts. He has conceived and designed 
nuch of the physical testing equipment 
ised in Alcoa’s twenty-one mechanical 
esting laboratories. 

A member of numerous A.S.T.M., 
\.S.C.E., and A.S.M.E. committees, Mr. 
[emplin is interested in many phases of 
uminum activity. He holds a number 
f patents on aluminum fabrication and 
esting equipment, and is the author of 
nany papers and reports describing work 
n the non-ferrous and other fields. One 
f his best known achievements was the 
uilding of a model of the Calderwood 
Tenn.) Dam, from the building of which 
nany data were obtained regarding the 
hysical characteristics of dams of this 


pe. 
fn 1934, A.S.T.M. awarded Mr. Temp- 


in the Chas. B. Dudley Medal for his out- 
tanding research paper on “Fatigue.” In 
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October, 1936, he was awarded jointly 
with A. V. Karpov, the Thomas Fitch 
Rowland prize for a paper describing the 
building and testing of a model of the 
Calderwood Arch Dam. In 1940, The 
Franklin Institute of the State of Penn- 
sylvania gave him the Edward Longstreth 
Medal for his development work in the 
field of deformation recording apparatus. 

For many years and particularly during 
World War II, Mr. Templin has been 
active in numerous phases of investiga- 
tional work concerned with the use of 
aluminum in aircraft, and in other vital 
military applications. He is a member of 
the National Advisory Committee on 
Aeronautics committees concerned with 
the structural design of aircraft. 

In A.S.T.M. his membership dates from 
1917. Mr. Templin has been particularly 
active in the technical committees on die- 
cast metals and alloys, on light metals 
and alloys, and in work on methods of 
testing. He has been a member and officer 
of numerous subcommittees. Two of his 
recent activities involve work on simulated 
service testing and fatigue. He has written 
a large number of technical papers, several 
of which were published in the A.S.T.M 
Proceedings. A member of the Board of 
Directors, 1936-1939, he was elected an 
A.S.T.M. Vice-President in 1946. 

He is a member of the American Society 
of Civil Engineers, The American Society 
of Mechanical Engineers, the American 
Institute of Mining and Metallurgical 
Engineers, the American Society for Met- 
als, and the Society for Experimental 
Stress Analysis. 


Vice-President 


L. J. Markwarpt, the new Vice-Presi- 


dent, is Assistant Director, U. 8. Forest 
Products LLab., Madison, Wis. Born in 
Lansing, Iowa, Mr. Markwardt is a gradu- 
ate of the University of Wisconsin in Civil 
Engineering, receiving a B.S. degree in 
1912 and the C.E. degree in' 1922. Except 
for an interim period of three years when 
he served as a member of the faculty of the 
Engineering College of the University of 
Wisconsin, he has been in engineering re- 
search work at the U. 8. Forest Products 
Laboratory at’ Madison since 1912. Prior 
to his appointment as Assistant Director 
in 1948, Mr. Markwardt was in charge of 
the Division. of Timber Mechanics, -and 
directed the Laboratory’s extensive engi- 
neering research on wood and wood-base 
materials. During World War II many 
important investigations were made there, 
including the development of design cri- 
teria for aircraft and uses of wood for other 
war purposes. Included also were studies 
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of so-called sandwich materials, which are . 
now attracting wide attention. Mr. Mark- 
wardt is the author of numerous bulletins, 
papers, and articles dealing with the prop- 
erties and engineering uses of wood—four 
of his technical bulletins for the Depart- 
ment of Agriculture have involved strength 
and related properties of wood grown in 
the United States and Alaska. He also is 
co-author of a textbook on ‘Descriptive 
Geometry.” . 

He has been a member of A.S.T.M. since 
1920, and while he has been particularly 
active in the work of Committee D-7 on 
Wood, of which he has just been elected 
Chairman, and of Committee E-6 on 
Methods of Testing Building Construc- 
tions, of which: he served as Chairman, 
he is also active in the work of other 
A.8.T.M. groups, including Committee 
D-10 on Shipping Containers, and Com- 
mittee C-19 on Structural Sandwich Con- 
structions. ‘He has-just completed a term 
as member of 'the A.S.T.M. Board of. Di- 
rectors, and‘served as Chairman of a Spe- 
cial Study Committee of the Board on 
Structural Sandwich Construction to con- 
sider the need for work of the Society in 
this field.: In 1943-he delivered the Edgar 
Marburg Lecture on the subject, “Wood as 
an, Engineering Material.” 

In addition to his affiliation with A.S.- 
T.M. he-is a member of the following 
organizations: American Society of Civil 
Engineers, National Society of Profes- 
sional Engineers, American Railway Engi- 


neering Association, Society of American 


Foresters, Forest Products Research Soci- 
ety, American Association for the Ad- 
vancement of Science, ‘Tau Beta Pi, Sigma 


_ Xi, Chi Epsilon, and the Rotary Club. - 


He also has been active internationally 
in projects relating to standardization of 
methods of testing wood and wood-base 
materials, and is a member of the Sub-: 
committee on Mechanical Wood Tech- 
nology of the Food and Agriculture Organ- 
ization of the United Nations, and of the 
International Union of Forest..Research 
Organizations. 


New Members of Board of Directors 


Lesuiz C. Brarp, JRr., Chemist, and 
Assistant Director of Laboratories, So- 
cony-Vacuum Oil Co., Inc., New York, 
N. Y., received'his A.B. degree from Johns 
Hopkins University in 1919, and_ his 
Ph.D. in 1922. He is a native of Mary- 
land, having been born in Hagerstown. 
In the. Chemical Warfare Service in 1918, 


Dr. Beard. was later Instructor in Chem- 
“istry at Johns, Hopkins, and on the faculty 
‘tof Baltimore ‘College of Dental Surgery. 
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He became Research Chemist of Standard 
Oil Company of New York in 1928, being 
appointed Supervisor of Research in 1930. 

- He has been Assistant Director of Socony- 
Vacuum Labs. since 1933. 

A member of A.S.T.M. for many years 
he has been particularly active in Commit- 
tee D-2 on Petroleum Products and Lubri- 
cants, serving on many of its subcommit- 
tees, having been chairman of several of 
them. He was formerly a member and 
officer of the New York District Council, 
and since 1946 has been a member of the 
Administrative Committee on Research. 

His other memberships in addition to 
A.S.T.M. are the American Chemical 
Society, American Association for the 
Advancement of Science, and Phi Beta 
Kappa. 

Smon Coxuer, Director of Quality, 
Johns-Manville Corp., New York, N. Y., 
and a native of Massachusetts (born in 
Salem), graduated from Worcester Poly- 
technic Institute with a B.S. in Chemistry 
in 1916. He was in charge of the rubber 
work at the National Bureau of Standards 
from 1919 to 1923. He was employed in 
1923 as Chief Chemist at the Waukegan 
Plant of Johns-Manville, and then be- 
came Manager of the Quality Control 
Dept. In 1936 he was transferred to New 
York to organize a Central Inspection, and 
Control Dept. for the entire company. In 
1946 Mr. Collier was appointed Director of 
Quality Control for the entire company. 

A member of A.S.T.M. for many years, 
Mr. Collier has been actively concerned 
with Committee D-11 on Rubber and 
Rubber-Like Products since 1927. Chair- 
man of the main Committee since 1944, he 
has been chairman of the subcommittee on 
Chemical Analysis of Rubber Products 
and has served on numerous other sub- 
committees. He serves on the D-11 Sub- 
committee on Nomenclature and Defini- 
tions and A.S.T.M. Committee C-19 on 
Structural Sandwich Constructions. 

His memberships other than A.S.T.M. 
include the American Chemical Society, 
the American Institute of Chemists, and 
the American Society for Quality Control. 


TuHeEoporeE P. Dresser, JR., Chief Engi- 
neer, Abbot A. Hanks, Inc., San Francisco, 
Calif., was born in Medford, Mass. He 
received his elementary and high school 
training in the public schools of Boston 
and studied Mining Engineering at the 
University of California, Berkeley. For 
several years he was employed in engineer- 
ing projects in connection with the inspec- 
tion and the testing of materials on road, 
tunnel, wharf, and building construction. 


He was appointed to his present position 
in 1917, and has been continuously con- 
nected with inspection, testing, and re- 
search in the field of materials and related 
construction problems. The work under 
his direction has included concrete and 
earth dams, concrete and steel structures, 
pipe lines, foundation investigations, prob- 
lems involving soil mechanics, metallurgi- 
cal investigations, corrosion problems, and 
specification writing, in addition to the 
general testing of materials. : 

He has been the representative of his 
firm in A.S.T.M. since 1917, is a member 
of the Administrative Committee on Dis- 
trict Activities, active in the affairs of the 
Northern California District Council since 
the organization in 1930, and is a member 
of Committee D-18 on Soils for Engineer- 
ing Purposes. 

His other society affiliations include the 
American Society of Civil Engineers, 
Structural Engineers Association of North- 
ern California, American Concrete Insti- 
tute, Engineers Club of San Francisco, and 
the Commonwealth Club of California. 


Howarp K. Nason, Associate Director, 
Central Research Dept., Monsanto Chem- 
ical Co., Dayton, Ohio, is a native of Kan- 
sas City, Mo. His technical education was 
obtained at Kansas City Junior College, 
University of Kansas (A.B. in Chemistry), 
and Washington University. 

From 1932 to 1936, he was Chief Chem- 
ist for Anderson-Stolz Corp., Kansas City, 
where he did research work on industrial 
water and boiler feedwater treatment and 
on protective coatings. He has been 
associated with Monsanto since 1936; 
served as Research Chemist in the St. 
Louis laboratories of the company from 
1936 to 1939, specializing in plasticizers, 
industrial microbiology, and application 
research. From 1939 to 1944, Mr. Nason 
was Assistant Director of Research of 
Monsanto’s Plastics Division in Spring- 
field, Mass., where he was concerned with 
all phases of plastics research, develop- 
ment, manufacture, and application, and 
did pioneering work on the mechanical 
properties of plastics, in collaboration with 
T. 8S. Carswell, David Telfair, and others. 
From 1944 to 1946 he was Director of De- 
velopment of the Central Research Dept. 
in Dayton, and since October, 1946, Associ- 
ate Director of these laboratories. 

Mr. Nason is recipient of a certificate of 
commendation from the American Stand- 
ards Association in recognition of contri- 
butions to the development of standards 
for Army and Navy electronic equipment 
and of work done as a member of the 


Association’s War Committee on Radi 

In A.S.T.M. he has been active for mai 
years, particularly in Committee D-20 < 
Plastics, and Committee D-9 on Electric 
Insulating Materials. He is a former vic 
chairman of the plastics committee ai 
served on many of its subcommittees. F 
also served on many subgroups of Cor 
mittee D-9. He is active in the work | 
Committee D-14 on Adhesives, and serv 
on Committee D-1 on Paint. He is al; 
rendering important service to the Societ 
on its Administrative Committee ¢ 
Papers and Publications. 

In addition to A.S.T.M. he is affiliate 
with the American Chemical Society, t! 
Society of Rheology, the Chemists’ Cle 
the American Association for the Advane 
ment of Science, the Division of Hig! 
Polymer Physics of the American Physic: 
Society, The American Society of M: 
chanical Engineers, and the Plastics M: 
terials Manufacturers’ Association. 


Epaar W. Fasrc, General Superintenc 
ent, Lowe Brothers Co., Dayton, Ohio, wz 
born in Allen County, Ohio. Mr. Fag: 
received his A.B. degree in chemistry fra 
Ohio State University, where he attende 
both the Engineering and Arts College 
During World War I he was in the Chem 
cal Warfare Service as a First Lieutenan 
He has been with Lowe Brothers Compan 
for many years, having been Assistar 
General Superintendent prior to his a 
pointment as General Superintendent 1 
1931. 

Affiliated with A.S.T.M. since 1924, 
is a member of Committee D-1 on Pain 
Varnish, Lacquer, and Related Product 
serving on several of its subcommittee 
and is at present chairman of its advisor 
committee. He served for several yea: 
on the Committee on Naval Stores, and c 
the Administrative Committee on Pape: 
and Publications. 

He is a member of many national arm 
local scientific and civic organizations. F 
is past President of the Federation of Paix 
and Varnish Production Clubs, and is eu! 
rent president of the Federation’s 25-Yes 
Club. He is Chairman of the Scientif 
Section Committee of the National Paim 
Varnish & Lacquer Association. He is | 
past President of the Dayton Section of tk 
American Chemical Society; and_ pai 
President of the Miami Valley Chapter « 
the American Institute of Chemists. H 
is a member of the Oil and Colour Cheri 
ists Association, the American Legiot 
Dayton Engineers’ Club, Phi Lambo 
Upsilon, Sigma Xi, and Civitan Interny 
tional—Service Club. 


Annual Meeting (continued) 


Notes on Some of the More Important Committee Actions and 
Recommendations as Effected at the Meeting 


Reports on Ferrous Metals 

In addition to numerous recommenda- 
tions affecting its product specifications, 
Committee A-1 on Steel completed two 
new test procedures, one on tension testing 
of steel spring wire and the other on 
macroetch testing and inspection of steel 
forging, billet material, etc. Macroetch 
testing is described as a method for 
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examining sections of forgings or billets, 
blooms, ete., for the detection of such 
defects as bursts, pipe, excessive segrega- 
tion, flakes, etc. The procedure employs 
the action of an acid or other corrosive 
agent to develop the characteristics of a 
suitably prepared specimen. The name 
implies that the etched surface is examined 
visually, or only at very low magnification. 
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Important revisions clarifying the se 
tion on finish of pipes for use at hig 
temperature were accepted and a numb: 
of desirable changes of the requiremen: 
for structural quality” sheets (A 24! 
A 246) were approved. Most importan 
changes in the specifications for hig 
temperature pipe flanges, etc. (A 182 
involved complete overhauling of thi 
numerous alloy grades covered and ti 
addition of several types coming into use 

Committee A-3. on Cast Iron he 
approved its new tentative eed | 
for Gray Iron Castings for Non-Pressu: 
Containing Parts at Elevated Temper! 
tures (A 319). The committee alj 
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; ended for immediate adoption a 
rision of the Specification for Gray 
m Castings (A 48) which designates 
» tension test as the primary test for 
alification but provides that by agree- 
mt between the manufacturer and the 
rchaser, the tension test may be waived 
d the transverse test may be specified. 


The changes recommended by Com- 
ttee A-5 on Corrosion of Iron and 
2el in the Specifications for Zinc-Coated 
rm-Field Fencing (A 116) and Barbed 
ire (A 121) bring them into agreement 
th the Department of Commerce 
mplified Practice Recommendation R9- 
. Numerous changes were also recom- 
nded in the Specification for Zinc- 
ated (Galvanized) Iron or Steel Sheets 
. 93), the specification being reverted 
tentative. 
The committee also reported that the 
st site at Key West, Fla., was relocated 
ing the early part of 1948 due to the 
velopment of this site into a bathing 
‘ach by the City of Key West. The new 
e is located at the U. 8S. Navy Sub- 
arine Base. The 1948 report of the 
mmittee also carries detailed reports 
pm the subcommittees in charge of 
spection of black and galvanized sheets, 
field tests of wire and wire products, 
id of hardware. 


‘The June meeting of Committee A-6 
i Magnetic Properties marked the retire- 
ent from active duty as chairman of 
fr. Thomas Spooner of the Westinghouse 
lectric Corp. who had served in this 
spacity since 1925 and who had been 
sociated with the work of the com- 
ittee well over a quarter of a century. 
he members of the committee tendered 
m a testimonial dinner at which there 
as presented to him a watch which, 
uch to his astonishment, bore engraved 
gon it a facsimile of his own signature. 
he meeting also marked the retirement 
om active duty on the committee of 
r. P. H. Dike of Leeds and Northrup 
o., Philadelphia, who had been vice- 
tairman of the committee since that 
fice was established in 1936. (A list of 
1e officers (new and hold-overs) of all 
chnical committees is elsewhere in this 
ULLETIN. ) 


During the Annual Meeting the com- 
uttee sponsored a Symposium on Mag- 
atic Testing and Properties at which 
ey very interesting papers were pre- 
mted during the morning and afternoon 
issions. The committee also presented 
» the Society for immediate adoption 
veral revisions in the Standard Methods 
rw Testing Magnetic Materials (A 34) 
nd in the Standard Definitions | of 
erms, with Symbols, Relating to Mag- 
etic Testing (A 127). At the meet- 
ig, W. J. Morris presented some inter- 
sting results of aging tests at tempera- 
res of 100, 150, 200, and 250 C. He 
splained that he considered these to be 
nly preliminary results but thought that 
1ey might be published in the A.S.T.M. 
ULLETIN. It was agreed that this would 
e desirable. 


There was some discussion of the values 
f core loss at 15 kilogausses recently 
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published by the American Iron and 
Steel Institute. While these values are 
expected to give about the same results as 
tests at 10 kilogausses, the opinion was 
expressed that the values are probably 
too high but it would take some time to 
accumulate enough experience to make a 
proper revision of the manual figures. 


Committee A-7 on Malleable Iron 
Castings completed revisions in the 
Specifications for Pearlitic Malleable Iron 
Castings (A 220) and for Malleable Iron 
Castings (A 47). These clarify the 
sampling and testing requirements for 
malleable iron made by the multiplex 
process, as the specifications, while recog- 
nizing the multiplex process for manu- 
facture, had not adequately provided for 
this in the sections on sampling and 
testing. These requirements were worked 
out in cooperation with a representative 
group of the American Association of 
Railroads. 


Since the last report of Committee 
A-9 on Ferro-Alloys, which had been 
reactivated after a period of relative 
inactivity during the war, jurisdiction 
over the Tentative Method for Sampling 
Molybdenum Salts and Compounds for 
Metallurgical Use (E 66-34 T) had been 
transferred from Committee E-3 on 
Chemical Analysis of Metals back to 
Committee A-9 which had originally 
written this method under the designation 
A 156. The committee’s seven standards 
for ferro-alloys were reaffirmed for con- 
tinuation as standard without change. 


Committee A-10 reported that dis- 
cussion had brought out the need for a 
more complete understanding of the 
fundamental nature of stress corrosion 
and stress-corrosion cracking, not only 
of the corrosion-resistant steels but of 
other metals. As a consequence, this 
subject was brought to the attention of 
the Advisory Committee on Corrosion 
and, subsequently, to the Administrative 
Committee on Research, both of which 
committees had endorsed the project. 
It was pointed out that the Office of 
Naval Research might be interested in 
supporting such a program and a prelimi- 
nary, informal conference with O.N.R. 
having indicated that such was the case, 
the project has been formally brought to 
their attention by the Society. 


The A.W.S.-A.8S.T.M. Joint Committee 
on Filler Metal reported the conclusion 
of a very active year’s work on specifica- 
tions. The Specification for Iron and 
Steel Arc-Welding Electrodes (A 233) 
was completely revised and has been 
split into two specifications; one covering 
mild steel (A 233) and the other low alloy 
steel (A 316). The Specification for 
Corrosion-Resisting Chrome and Chro- 
mium Nickel Steel Welding Electrodes 
(A 296) has also been completely revised 
and four additional grades added. This 
and a new Specification for Copper and 
Copper Alloy Filler Metal (to which the 
designation B 225 will be assigned) 
are in the hands of the Administrative 
Committee on Standards for approval. 
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Committee B-1 on Wires for Electrical 
Conductors reported a very active and 
successful year of work, submitting to the 
Society eight new tentative specifications. 
Four of these related to aluminum con- 
ductors, three to conductors using copper- 
covered steel wire and the final one for 
cored annular concentric-lay stranded 
copper conductors. The committee also 
submitted a complete revision of the 
Method of Test for Resistivity (B 193) 
and minor revisions in two standards for 
copper conductors and recommended 
the adoption of another tentative for 
copper conductors as standard. 

The committee also noted with deep 
regret the passing on April 17 of its 
secretary, E. H. Kendall, whose cheerful, 
unselfish, and unstinted service on behalf 
of the committee will be missed by all. 

A revision of the sampling procedure 
in the Specifications for Slab Zinc (Spelter) 
(B 6), worked out in cooperation with 
Committee E-3 on Chemical Analysis of 
Metals was reported by Committee B-2 
on Non-Ferrous Metals and Alloys. 

The committee also noted with regret 
the retirement from active service of 
W. B. Price, former Director of Research 
Scovill Mfg. Co., who, as noted elsewhere 


- in the BuLLETIN, was awarded Honorary 


Membership in the Society. 

Committee B-3 on Corrosion of Non- 
Ferrous Metals and Alloys presented 
with its annual report new data collected 
by its Subcommittee VIII ‘on Galvanic 
and Electrolytic Corrosion. This covered 
atmospheric exposure tests started in 1941 
to. determine the corrosion behavior of 
various metals and alloys when. coupled 
with stainless steels and exposed to typical 
atmospheres. Four test locations were 
used and nine other metals were each - 


_coupled with two types of stainless steel. 


Also appended to the B-3 report was a 
paper on “Apparatus and Factors in 
Salt Fog Testing’ by V. M. Darsey and 
W. R. Cavanagh of the Parker Rust- 
Proof Co. 

Committee B-4 on Electrical Heating, 
Resistance, and Related Alloys recom- 
mended a new Tentative Method of 
Test for the Modulus of Elasticity of 
Thermostat Metals (Cantilever Method). 
It also proposed extensive revisions in 
two standard tests which were reverted 
to tentative, covering Resistivity of 
Metallic Materials (B 63) and Sleeves 
and Tubing for Radio Cathodes (B 128). 

The cooperative investigation being 
carried on by Section A of Subcommittee 
VIII on the emissivity of cathode nickel 
has continued at a high rate of activity. 
Abstracts of several papers describing some 
of this work were published in the May 
BULLETIN. 

Committee B-5 on Copper and Copper 
Alloys, Cast and Wrought had a large 
number of recommendations on its nu- 
merous standards and tentatives, all of 
which were detailed in its report. The 
committee also reported the redesignation 
of its subcommittees using the symbols 
W-1, F-1 and G-1, etc., in place of A-1, 
B-1 and C-1l, ete., to avoid confusion 
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with the main committees of the Society. 
This committee, as well as Committees 
B-1 and B-2, reported the publication of 
a Tentative Classification of Copper 
(B 22448 T) which had been prepared 
jointly by the three committees. This is 
a long-needed development on which the 
committees had been working for a number 
of years. 


Committee B-6 on Die-Cast Metals and 
Alloys recommended to the Society revi- 
sions in the Tentative Specifications for 
Aluminum-Base (B 85), Magnesium-Base 
(B94), and Copper-Base Alloy DieCastings 
(B 176). In the case of the aluminum- 
base and the copper-base, these revisions 
each included the addition of a new alloy. 
The committee also recommended for 
immediate adoption revisions in the 
Standard Specifications. for Zinc-Base 
Alloy Die Castings (B 86-46) and for 
Lead- and Tin-Base Alloy Die Castings 
B (102). 


The revisions in 11 specifications, as 
perfected during the year by Committeé 
B-7 on Light Metals and Alloys complete 
a very large part of the program initiated 
by the committee immediately following 
the war to revise their specifications and 
to increase the coverage in the field of 
light metal alloys. It is hoped that 
before the end of the year all’ the B-7 
Specifications and some of the Committee 
B-1 Specifications applying to aluminum 
conductor will be collected and published 
in.a separate compilation. 


Committee B-9 on Metal Powders 
and Metal Powder Products recom- 
mended for adoption four ~ tentative 
methods of test relating to the apparent 
density (B 212); flow rate (B 213); 
sieve analysis (B 214), and sampling 
(B 215) of metal powders. 
was the completion of a list of definitions 
of terms relating to powder metallurgy 
which, after review by Committee E-8 
on Nomenclature and Definitions, will be 
submitted to the Society for approval. 


Cementitious, Concrete, Masonry and 
Related Constructional Materials 


Recommendations presented by Com- 
mittee C-1 on..Cement included three 
methods for. determination of titanium 
oxide in portland cements as part of the 
Method of Chemical Analysis (C: 114). 
Specifications for portland cement are 
to be revised to include a change in the 
compressive and tensile strength require- 
ments for Type V cement, thereby con- 
forming to the same respective strengths 
required for Type III cement. An addi- 
tional type, namely, Type III-A, will 
be added to the tentative Specification 
for Air-Entraining Portland Cement (C 
175) which will include the same chemical 
and certain physical requirements as now 
used for Type III, normal Portland 
cement. The Specifications for Portland 
Blast-Furnace Slag Cement (C 205) will 
provide requirements for an air-entraining 
cement. Recommendation was made to 
adopt the tentative Specifications for 
Masonry Cement (C 91 T), and withdraw 
the present standard (C 91-40). A new 
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Also reported 


definition for the term ‘‘addition” has 
been formulated. 


Committee C-2 on Magnesium Oxy- 
chloride Cements in its first year of 
activity has shown great progress in 
formulating methods of tests, 9 proposed 
standard tests including such determina- 
tions as transverse and compressive 
strength, bulk density, sampling and 
analysis of magnesium chloride having 
been submitted to the Society for ap- 
proval. Seven additional methods are in 
process of letter ballot and other methods 
are being studied. 


Six of the seven subcommittees of 
Committee C-7 on Lime met with very 
good attendance.’ During the year a poll 
of all members was taken in respect to all 
A.S.T.M. tenatives and standards under 
the jurisdiction of the committee to 
determine the need for their review or 
revision. Tentative specifications for 
both normal and special finishing hydrated 
lime (C 6) and (C 206), respectively, will 
be submitted to letter ballot for advance- 
ment to standard along with the Tentative 
Specifications for Hydrated Lime for 
Masonry Purposes (C 207) and Tentative 
Methods of Physical Testing of Quick 
Lime and Hydrated Lime (C 110): 


Committee C-9 on Concrete and Con- 
crete Aggregates noted good progress in 
its activities during the first year of 
operation under the streamlined group 
plan. Many projects are under way 


within both the research and the speci- 


fications and test methods subcommittees. 


The Specifications for Ready-Mixed 
Concrete (C 94) are being recommended 
for advancement to standard without 
revision. A revised definition of the 
term ‘“‘admixture”’ has been presented for 
inclusion in the list of terms relating to 
concrete and concrete aggregates (C 125) 
now recommended for advancement to 
standard. Two revisions of standards 
for immediate adoption involve the Test 
for Organic Impurities in Sands for Con- 
crete (C 40) whereby the alternate method 
for color value using the color plate is 
deleted, and the Test for Material Finer 
than No. 200 Sieve in Aggregates (C 117) 
in which a revised description of the two 
sieves will avoid confusion. 


The tentative Definitions of Terms 
Relating to Gypsum (C 11 T) are to 
be advanced to standard and incorporated 


in the existing standard. Committee 


C-11 on Gypsum also recommended a 
significant tentative revision of thé Speci- 
fications for Gypsum Plasters (C 28) 
which eventually would change the 
strength requirements from tensile to dry 
compressive strength thus raising the 
minimum strength substantially over the 
previous limits, either tensile or compres- 
sive. Two standard specifications were 
withdrawn, covering Calcined Gypsum for 
Dental Plasters (C 72) and Gypsum Pot- 
tery Plaster (C 60). 


The principal recommendation of Com- 
mittee C-12 was a new tentative specifica- 
tion for mortar for unit masonry. The 
feature of this new specification is that 
it contains both property requirements 
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and proportion requirements with eack 
set up as an alternate to the other. I 
this new specification is found acceptablb 
it will eventually replace the existing 
tentative specification for mortar foi 
reinforced brick masonry (C 116). 

Committee C-15 on Manufacturee 
Masonry Units held well-attended meet? 
ings of six of its subcommittees and thi 
main committee. Changes in the Speci 
fication for Clay Building Brick (C 62: 
involve the section on size and additiona 
requirements in respect to appearance ana 
size are to be adopted. Included in tht 
activities was the initial meeting of th 
new subcommittee on chemical resistam 
brick. An interesting feature of the maiz! 
meeting was the presentation of a trave = 
ing bag to the retiring chairman, D. © 
Parsons. | 

The activity of Committee D-4 ox 
Road and Paving Materials is reflecte« 
in part by the completion of several new 
tentative specifications of a comprehensiy | 
nature including requirements for as 
phaltic mix for sheet asphaltic pave’ 
ments, specifications for emulsified asphalt 
and methods for sampling bituminout 
paving mixtures. The emulsified asphaltl 
document represents the consolidation 
of five existing specifications without 
modification of technical requirements 
and it is anticipated that when adoptece 
as standard, it will replace the existing 
specifications. Proposed specifications foi 
bituminous paving plant requirementi 
and for bituminous expansion joint filler; 
for concrete are being circulated for lette: 
ballot. Tentative definitions have beer 
prepared for the terms bituminousmateriah 
bituminus emulsion, cut-back products 
asphalt, rock asphalt, water-gas-tar, an 
dehydrated tar. — 

Committee D-6 on Paper and Pape 
Products presented eight new tentativ: 
test methods for publication covering th: 
determination of the reducible sulfur ii 
paper; analytical filter papers; stretch o 
paper and paper products under tensiom 
organic nitrogen in paper and paper 
board; measuring paraffin wax absorp 
tiveness of paper; 45 degree, 0 degre: 
directional reflectance for blue ligh 
(brightness) of paper; preparation of « 
magnesium-oxide standard for spectra 
reflectivity; water-vapor permeability o 
paper, paperboard, and other shee 
materials, the latter representing a cor 
solidation and replacement of Tentativ 
Methods D 783 and D 830. The pro 
posed method of wax pick test for surfac 
strength of paper is presented for informa 
tion to solicit comments before publicatio: 
as an A.S.T.M. standard. Specification: 
for filter paper for chemical analysis ar: 
being drafted and several test methods fo 
determining proper requirements for pape 
and fiber board are in process. 

While Committee D-8 on Bituminou 
Waterproofing and Roofing, Material 
presented no recommendations at th 
meeting, there has been much activity 
Nine subcommittees held meetings, in 
cluding the new subcommittee on com 
patibility of bituminous materials. Mor 
information on the several projects nov 
under way will be found in a later articl 
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)RESENTATION OF THOMPSON Awarp 
to W. C. Hanna, 


‘ BY SANFORD E. THompson! 


For many years, occasional 
crete structures have developed expan- 
i and cracks, the cause of which could 
» be determined by usual means. The 
jaent and the aggregates, both fine and 
imse, had passed all standard tests. 
jb the concrete, sometimes after several 
Ws in place, was sadly defective. 
‘The author of this paper, ““Unfavorable 
jemical Reactions of Aggregates in Con- 
te and a Suggested Corrective,” for 
ich the Award is given this year, had 
served every once in a while, through a 
riod of many years, structures with the 
iracteristics of expansion and cracking. 
As Chief Chemist and Chemical Engi- 
ax of the California Portland Cement 
. of Colton, Calif., he instituted tests of 
moples of concrete from defective struc- 
ces. -He searched out aggregates corre- 
mnding to those used in the defective 
acrete. He had carried on such tests 
more than ten years. 
He found that the trouble evidently 
se with the presence in the concrete of 

ll pockets of gelatinous material of 
saline composition. Only special tests 
a aggregate, which is most often the 
a would show its defect. 

he problem then was to determine the 
st method of making the concrete so as 
correct the effect of the reactive aggre- 
te. - His exhaustive tests show that this 
rrection was best made, in cases where 
e reactive aggregate had to be used, with 
e use of correct pozzolana. Thess tests 


z 
1 President, The Thompson & Lichtner Co., Inc. 


this issue. The committee along with 
ymmittee D-4 is interested in the de- 
lopment of the symposium on acceler- 
ed durability tests for bituminous mate- 
als for presentation at the 1949 Annual 
eeting. 

In Committee D-18 on Soils for Engi- 
ering Purposes most of the activity has 
en concentrated in the establishment 
their new orzanization based on groups 
smallresearch and standardssubcommit- 
es. These research subcommittees have 
yw consolidated their organization and a 
riety of research programs have beeo 
tablished which are outlined in another 
rt of this issue. Two interesting papers 
sre presented at the main meeting of the 
mmittee. These papers were, ‘‘The 
aportance of Relative Density in Study- 
* the Behavior Characteristics of Soils,” 
- D. M. Burmister, and ‘The Deter- 
ination of Limits for the Control of 
acement Moisture in High Rolled Earth 
ams,” by W. G. Holtz. 


Miscellaneous Materials and Subjects 


The activity of Committee D-1 on 
int, Varnish, Lacquer, and Related 
oducts is indicated by the 55 meetings 
its subcommittees and sections which 
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and those by other experimenters who 
contributed to the discussion of this paper 
show that the pozzolana might be required 
up to 15 per cent or even 30 per cent of the 
weight of the cement. The pozzolana was 
added either to the cement as it was 
ground or as an admixture to the concrete 
as it was being placed. 

The earliest structure, above ground, of 
portland cement concrete was built about 
1886. In that day the portland cement, 


‘usually from England or Germany, was 


tested neat in briquets as in the present 
day. All hard aggregates were assumed 
to be inert. Sand was tested by placing a 
little of it in the palm of the hand and rub- 
bing it. If it was sharp and the skin was 
not discolored, the sand was accepted -as 
satisfactory. And if any trouble was 
found in the concrete, it was invariably 
laid to the cement and the poor cement 
manufacturer had to pay the bill. 

Later, about 1913, the cause of poor con- 
crete, in many cases, was found to be or- 
ganjc matter in the sand. At the same 
time the importance of scientific grading of 
the aggregates was appreciated and A.S.- 
T.M. Committee C-9 was formed for the 
prime purpose of investigating these quali- 
ties and determining the best methods of 
testing. One rather interesting point was 
discovered at that time through a series of 
tests. One brand of cement from one 
mill prevented deterioration of concrete 
made with impure sand. This particular 
point, however, was never investigated be- 
cause it is comparatively easy to wash 
sand or to substitute sand from a good pit. 

Since that early date, researches of 
Committee C-9 and other A.S.T.M. com- 
mittees have marvelously extended a 
knowledge of concrete and its ingredients. 


were held during the Annual Meeting. 
This committee presented an extensive 
report which included many recommenda- 
tions on standards. At the conclusion 
of the business “meeting, the following 
papers were presented: ‘‘A New Color 
Difference Meter’’—I. Design and Theory, 
Richard S. Hunter, Henry A. Gardner 
Laboratory; II. Some Applications to 
Paints, Francis Scofield, National Paint, 
Varnish, and Lacquer Assn., Inc.;* “The 
Concept of Organic Coating Hardness,” 
Marshall H. Switzer, Consulting Food 
Technologists and Associates. 

Committee D-1 submitted a number of 
new specifications for pigments and also 
revised several of the present pigment 
specifications to bring them up to date. 
The new items cover copper phthalo- 
cyanine blue, copper powder for anti- 
fouling paints, para red and toluidene 
red pigments, and aluminum powder and 
paste for paints. 

New specifications were approved for 
raw castor oil, dehydrated castor oil, 
heavy mineral spirits, and secondary 
butyl acetate. An important contribu- 
tion was a new abrasion test for coatings of 
paint, varnish, and lacquer by the falling 
sand method. In addition, there was a 
revised test for specular gloss of paint 
finishes, also revised methods of chemical 
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The present paper on reactive aggregates 
has added to the information. 

The objective of researches such as have 
been,made by the author of this paper is to 
formulate, eventually, specifications which 
will guide the builders of concrete struc- 
tures to obtain most permanent results 
with the maximum economy in cost of ma- 
terials and labor. 

We, as members of the Society, are so 
close to its multitudinous operations 
through its committees and subcommittees 
that we often fail to appreciate the really 
marvelous accomplishments in practice 
that have been made through the utiliza- 
tion in construction of the standards de- 
veloped for selection of materials and their 
method of use. Safety and permanence 
are the qualities about which we think 
most, but the cost reduction in construc- 
tion work through following specifications 
which avoid excessive volume of material 
amounts to many millions of dollars, prob- 
ably billions. 

The author of the paper before us well 
merits recognition not only for the compi- 
lation of thé paper itself, but for his work 
as a Chemical Engineer and particularly 
‘his work as a member of A.S.T.M. Com- 
mittees. A member of Committee C-9 on 
Concrete and Concrete Aggregates about 
15 years, he has served on C-7 on Lime 
about 30 years; on C-1 on Cement about 
20 years; and on C-12 on Mortars for 
Unit Masonry for many years. He has 
served as Chairman of the C-9 Subcommit- 
tee on Chemical Reactions of Aggregate in 
Concrete since its organization; chairman 
of Committee on Methods of Chemical 
Analysis, of Committee C-1; and a mem- 
ber of the Board of Directors of A.S.T.M. 
from 1944 to 1947. 


analysis of zinc yellow pigments, revised 
specifications for wood panels used in 
weathering tests, and a revised test for 
acetone extract in black pigments. 

Committee D-2 on Petroleum Products 
and Lubricants continued its intense 
activity, with 52 meetings held over a 
period of six days. The extensive work 
done by this committee during the past. 
year is also indicated by its report— 
the largest presented at the Annual Meet- 
ing. 

The Symposium on Industrial Gear 
Oils, sponsored by Technical Committee 
B on Lubricating Oils, with eight papers, 
was held on Tuesday afternoon. There was 
a large attendance at this meeting. The 
Society is planning to make these papers 
available in a separate publication. 

Among the large number of standards 
recommendations presented were new 
specifications for three grades of diesel 
fuel oils suitable for various types of 
diesel engines. A new grade 115-145 
aviation gasoline was added to. Tentative 
Specifications D 910. An appendix was 
added to the specifications for motor gaso- 
line (D 439) which discusses the signifi- 
cance of A.S.T.M. specifications for this: 
product. The Method for Interfacial 
Tension of Mineral Oil Against Water by 
the Ring Method was accepted as tenta- 
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tive. This test gives a reliable indication 
of the presence of hydrophilic compounds. 
A new Tentative Method for Neutraliza- 
tion Value by Color Indicator was pre- 
sented, also a revision of the test for 
tetraethyllead in gasoline. 

An important addition to the report 
was a revision for immediate adoption 
in the Standard Method of Test for Knock 
Characteristics of Motor Fuels by the 
Motor Method (D 357), which comprised 
the use of the detonation meter as optional 
equipment to the bouncing pin and 
the inclusion of a revised section for 
reproducibility. 

There were five methods accepted for 
publication as information. These cover 
tests for performance characteristics of 
wheel bearing grease, separation of residue 
from butadiene, test for dimer content of 
butadiene, and for nonvolatile residue of 
butadiene, and test for sulfur in petroleum 
oils by quartz tube combustion. Also, 
proposed factors and tables for volume 
correction and specific gravity conversion 
of liquefied petroleum gases were accepted 
for publication as information. 


Committee D-3 on Gaseous Fuels 


recommended the revision and. adoption. 


as standard of the Tentative Method of 
Test for Calorific Value of Gaseous 
Fuels by the Water-Flow Calorimeter 
(D 900). The revision covers changes in 
the specifications for calorimeter and 
flue thermometers, the addition of direc 
tions for reducing results to the basis of 
field measurements of gas, and the addition 
of a reference to more complete informa- 
tion regarding the derivation of a humidity 
correction formula. 

Committee D-3 has in preparation a 
method for analysis of natural gas using 
the mass spectrometer. It also has 
prepared for study, methods for analysis 
of carbureted water gas and natural gas 
by chemical-volumetric methods. Draft 
of a proposed method for specific gravity 
of gaseous fuels is under study, as is also 
a proposed method for measuring gaseous 
fuel samples. Action on these several 
matters is expected to be taken at the 
next meeting of Committee D-3 which 
will be held in Atlantic City in October, 
just preceding the annual meeting of the 
~ American Gas Association. 

Committee D-5 on Coal and Coke 
presented a new tentative method of 
sampling and analysis of coal for volatile 
matter determination in connection with 
smoke ordinances. This method is ap- 
plicable to the sampling of relatively small 
quantities of coal as delivered to apart- 
ment buildings, hotels, laundries, domestic 
consumers, etc., where it is impractical 
to collect large gross samples. 

Revisions were presented for immediate 
adoption in the riffle samplers used in 
the laboratory sampling and analysis of 
coal and coke (D 271) and in the sampling 
of coals classed according to ash content 
(D 492). A revised drawing showing the 
shatter test machine was also accepted 
for inclusion in the shatter test for coke 
(D 141) and for coal (D 440). A paper 
describing research on a laboratory method 
of testing the reactivity of solid fuels to 
oxidizing gases was presented at the 
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Annual Meeting by Jonakin, Cohen, 
Corey, and Jain entitled “Reactivity of 
Solid Fuels by the Crossing Point 
Method.” 

Committee D-9 en Electrical Insulating 
Materials held a threedsy series of 
meetings at which considerable progress 
was made on a number of projects, The 
committee “presented a very important 
revision of the test for high-voltage low- 
current are resistance of solid electrical 
insulating materials. A test for detection 
of free sulfur in electrical insulating oils 
was also presented as tentative. The 
committee withdrew from its report a 
recommendation for adoption as standard 
of the Tentative Method ef Test for 
Dielectric Strength of Insulating Oi of 
Petroleum Origin (D 877-46 T). It also 
jomed with Committee D-20 in with- 
drawing the revision of the Tentative 
Specifications for Nonrigid Vinyl Chloride 
Plastics (D 74444 T). 

Committee D-11 on Rubber Products 
held meetings over three days and epm- 
pleted several matters which will be pre- 
sented to the Society through the Adminis- 
trative Committee on Standards. These 
include new tentative specifications for 
thermoplastic vinyl polymer sheaths for 
electrical insulated cords and cables. 
Also the new Subcommittee on Rubber 
Latices reached agreement on proposed 
specifications and methods of test for 
concentrated ammonia-preserved, creamed 
and centrifuged -natural rubber latex. 
These specifications are very timely and 
are needed because of the large number of 
new producers of latex, particularly 
natives in the Far East who have entered 
this field of production since the war. 
The proposed specifications, to be pub- 
lished as information, will indicate a level 
of quality for such materials. 


A proposed method of measuring low- © 


temperature stiffening of rubber and 
rubber-like materials by the Gehman 
torsion apparatus was accepted for publi- 
eation as information. The Subcom 
mittee on Low Température Tests is 
studying some further changes in this 
method. 

The Subcommittee on Life Tests has 
plannedasymposiumon life aging of rubber 
which will be held at the next meetingofthe 


committee. The Subcommittee on Tests 


for Coated Fabrics is continuing its study 
of various abrasion machines. It has 
undertaken some tests on the abrasion 
apparatus developed by Dr. Schiefer of 
the National Bureau of Standards and it is 
also continuing its study of the Taber 
Abraser and the American Seating Co. 
apparatus. The committee withdrew 
from its report the recommended revision 
in the Tentative Specifications for In- 
sulated Wire and Cable: Class AQ, 30 
per cent Hevea Rubber Compound (D 27- 
46 T). It is planned te submit this 
revision at a Ister date through the 
Standards Committee. 

The technical Committee on Auto- 
motive Rubber, which functions jointly 
under the auspices of A'S.T.M. and the 
Society of Automotive Engineers, also 
met im connection with Committee D-11. 
The new tentative method of-test for 
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regenerative cellulose fibers to 


tive specifications for a 
a number of types made from a v3 
materials were presented to Commit 
11 as tentative, subject to favorable 
ballot. Methods of testing V- DEltS 
approved for submission to letter ball 
Saeed cf tas eektareeeee Ligh 
tion stain of vuleanized rubber in can 
with organic finishes (D 925) is bes 
studied. a 
Committee D-12 = Seaps and a 4 
Detergents presen a new : 
method for sampling and chose ss 
ysis of berax (D 501-48 T). The ' 
tive definitions (D ae the t — 
revisions of the tions ck 
soap (D 690), for milled toilet soap 
455), and for floating toilet seap (D 
were for adoption as s 
ard. Several sections in methe = 
sampling and chemical analysis of § 
and soap products (D £60) were editor 
revised to correct and elarify. “3 
The most important recommendatia 
the report of Committee D-18 on 
Materials was a revision ef the defi 


their classification under & new gene 
term “estron.” A definition of the “a 
“estron™ was also aceepted as tents 
In additien definitions were pres 
covering some eight new terms sm 
visions of about nine existing definitions 
An important addition made to 
Test for Apparent Fluidity of Disper 
of Cellulose Fibers (D S$+40 T) covers 
new Method B for dispersions in x 
ethylene Wiamine hydroxide. 
were also accepted in Che apeeificeie 
asbestos yarns (D 299) and for wove 
cotton tapes for electrical purpases 3 
and for jute reve and phed yarn for eld 
trical and packing purposes (dD & a 
addition, revisions were made in the g pee 
ifications for woolen yarns (D 408) 


worsted yarns (D 404). A very Impe ts 
contribution was the tentative reeos 
mended practice for planning interl DON 
tory testingoftextilemsateriakk. Thes ‘oa 


ommendations are of 8 general nature 
may be found suitable for use by ¢ 
technical committees of the Socie at 
Further work on this subject is ako u nc 
way in Committee E-11 on a e 
trol of Materials. 

Committee D-17 on Naval 
presented for adoption asstandard, 
tions of terms relating to naval stores al 
related products (D S04) and ako ti 
methods of sampling and testing 
(D $0). 

At its meeting the committee re 
the status of a number of projects th 
are under study. It is cooperating 
Committee E-1 on Metheds of 
in combining the two present 
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ASTM. Tag Chased Tester Thermom- 
Sor dans 


Commmitice E-A has received 2 recom- 


by letter ballot in Committee E-1 this 
recmmmendation will be offered to the 
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 (E20-46T) was accepted by the Adusinis- 


trative Comittee om > 


caved br the onainittece to date. 

Committee 1-9 on Vatigue reported 
that during the last year most of the activ- 
ity of the committee had been directed 
toward the preparstom of 2 Manual 
on FVatigne Testing The manuscipt 
which bad been prepared for the aight 
soctone A this Manual now oonpriscs a 
total of 167 gages, the review of of which 
has ahuost heen onnpletcd. 

While this year Committe E4 did 

nh weedy sper any ens on 
fatigue at the Annual there 
were nine papers presented at the Tenth 
aid Elercath Scdkons, a of wads wel 
reviewed by the commitice, which alo 
took great pride im the fact that the 
Dudley Award this year wae for 2 paper 
on fatigue presented at the 1947 Annual 
Mating. 


40-Year Members 


A recognizing those members who have 
been affiliated with the Society for 40 


HL Austill 


Purdue University Library 

Joseph T. Ryerson & Son, Inc. 

EL EL. Seofield 

Union Drawn Steel Division, Republic 
Steel Corp. 

United States Pipe and Foundry Co. 

Alan Wood, 24 


* Decesecd, May, 1948. 
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Thee Honorary Memberships Awarded 


Messrs. H. L. Curtis, F. H. Jackson, W. M. Price Honored 


fs RECOGNITION of 
their meritorious services to the Society 
over long periods of time and their 
eminence in the field of work in which 
the Society is engaged, three long-time 
A.S.T.M. members were awarded Hon- 
orary Memberships during the 1948 
Annual Meeting. These three men— 
Harvey Lincoln Curtis, Frank H. Jack- 
son, and William B. Price—are out- 
standing authorities in their respective 


fields and it was considered most fitting . 


that they should receive the highest 
honor which the Society bestows. 

President T. A. Boyd gave Messrs. 
Curtis and Jackson their membership 
certificates following brief citations given 
by Executive Secretary Warwick. Mr. 
Price who was unable to be present at 
the meeting but whose citation, was 
given, expressed by letter his deep ap- 
preciation of the honor, and the two 
men present responded appropriately 
at the dinner. Biographical informa- 
tion on these three new Honorary Mem- 
bers follows. 


Harvey Lincoln Curtis 


Harvey Lincotn Curtis, for many 
years Principal Physicist and Chief, Induc- 
tance and Capacitance Section, Electrical 
Div., National Bureau of Standards, now 
retired, was born near Mason, Mich., and 
educated in elementary schools in that 
vicinity, receiving his Ph.B. degree from 
the University of Michigan in 1900, and 
his Ph.D. in 1910. Instructor in physics 
and elementary engineering.at Michigan 
Agricultural College until 1907, he became 
affiliated with the Bureau of Standards in 
that year and served through 1946, now 
being consulting physicist. 

A member of A.S.T.M. since 1923, he 
has been particularly active in the Society 
work involving electrical insulating mate- 
rials, having been a member of Committee 
D-9 for many years and its Chairman from 
1930-1934, and serving on at least ten of 
its subcommittees. He rendered notable 
service on the Administrative Committee 
on Standards from 1933 to 1939, and has 
been active in other A.S.T.M. projects 
including Committee B-4 on Electrical 
Heating, Resistance and Related Alloys, 
on which he has held membership since 
1925. He has been active in and chairman 
of several of the subcommittees of Com- 
mittee B-4, and is now an honorary mem- 
ber of that group. 


The author of one text and of many . 


papers and reports, he directed a group of 
scientists which developed methods for 
measuring in cannon, as a function of 
time, powder pressure, temperature of 
powder gases and velocity and acceleration 
of a projectile. 
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F. H. Jackson 


In addition to A.S.T.M. he is affiliated 
with the following organizations: Ameri- 
can Institute of Electrical Engineers 
(Fellow), American Physical Society, 
American Association for the Advance- 
ment of Science, Optical Society of Amer- 
ica, Washington Academy of Sciences, 
and Washington Philosophical Society. 

Mr. Curtis’ Washington address is 
National Bureau of Standards, 204 Elec- 
tronics Bldg., Washington 25, D. C, 


Frank H. Jackson 


Frank H. Jackson, Principal Engineer 
of Tests, Public Roads Administration, 
Washington, D. C., is a native of the Dis- 
trict of Columbia. Following studies at 
Ohio State University, he was in 1905 
appointed to the U. 8. Office of Public 
Roads, and he has been successively Assist- 
ant Engineer of Tests, Engineer of Tests, 
Senior Engineer of Tests, the latter since 
1928, and more recently in his present 
position. He was in direct charge of the 
nonbituminous road materials laboratory 
of the Bureau from 1915 to 1924, and in 
general charge of nonbituminous road ma- 
terials investigation, including concrete, 
since 1924. 

Mr. Jackson joined the Society in 1916 
and has been active in the work of a num- 
ber of its committees, including Committee 
C-1 on Cement, Committee C-9 on Con- 
crete and Concrete Aggregates, Committee 
C-15 on Manufactured Masonry Units, 
and Committee D-4 on Road and Paving 
Materials. He was Secretary of Com- 
mittee C-1 from 1926 to 1931, and is at 
present Chairman of that important com- 
mittee, having been elected in 1945. He 
was also Chairman of Committee C-9 for 
the period 1938 to 1944. A member of the 
Executive Committee of the Society in 
1930, he also rendered notable service to 
A.S.T.M. as a member of its Administra- 
tive Committee on Standards from 1941 to 
1947. 

In addition to the Society, Mr. Jackson 
is also affiliated with the American Con- 
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W. B. Price 


H. L. Curtis 


crete Institute, of which he is a formes 
director, and now vice-president, and th 

American Association of State Highwam 
Officials. He served as Secretary of th 

Committee on Materials of the latter or: 
ganization for anumber of years. Healse 
has been Chixirman of the Technical Comi 
mittee on Road and Paving Materials: 
Federal Specifications Board. 

Mr. Jackson is the author of a numbex 
of papers and reports déaling with the 
properties of and the methods of testin; 
portland cement concrete, concrete aggre# 
gates, and related materials, many ©: 
which papers appear in the A.S.T.M! 
Proceedings. : ; 

Mr. Jackson’s Washington address i 
Public Roads Administration, Feders 
Works Agency, Washington 25, D. C. 

William B. Price 

Wi.iaM B. Price, retired late in 1947 
was for many years Chief Chemist ano 
Metallurgist, Scovill Manufacturing Co. 
Waterbury, Conn. He had been connecter’ 
with the company since his graduatior¢ 
from Sheffield. Scientific School of Yale 
University in 1902, where he receivec 
honors in chemistry. Thus he had beer 
employed by one company for some 4& 
years. 

A pioneer metallurgist in the brass 
industry, he has done a great deal to place 
the industry on a sound scientific ane 
technical basis. In 1911 he wrote the 
well-known book covering ‘Technica: 
Analysis of Brass.”’ 

A member of the Society since 1913, Mr: 
Price has taken a very active part ini 
numerous phases of the Society’s technica) 
work, particularly in the non-ferrous fields, 
He has been a member for many years of 
Committees B-2 on Non-Ferrous Metals 
and Alloys, B-3 on Corrosion of Non-Fer- 
rous Metal and Alloys, B-5 on Copper an 
Copper Alloys, Cast and Wrought, D-2 0 
Petroleum Products and Lubricants, and 
E+#4 on Metallography. A former member 
of the Executive Committee of the Society, 
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as participated in a wide range of 
}.T.M. activities. 

Mr. Price has been a leading figure in 
field of standardizing methods of chem- 
| analyses of copper and zinc. The 
thods for the battery assay of copper 
| the analysis of spelter which he was 
rily responsible for developing were 
roved first by the American Chemical 


A GREAT deal of unique 
interesting equipment was dis- 
yed and demonstrated at the Eighth 
hibit of Testing Apparatus and Re- 
ed Equipment held in connection 
th the Fifty-first Annual Meeting in 
troit. The close cooperation of the 
amercial exhibitors in planning in- 
esting booth displays, as well as the 
erest and help of the Committee on 
hibits, headed by J. L. McCloud, 
rd Motor Co., and also the participa- 
n of several A.S.T.M. technical com- 
ttees, each with attractive arrange- 
mts demonstrating important fea- 
res of their work, helped to make this 
nibit one of the Society’s finest. 

The Exhibit. has come to be consid- 
d a valuable adjunct of the Annual 
eeting, showing as it does the range of 
iable instruments which have always 
wed an essential part in testing and 
aluation of materials. The Society, 
‘rough the work of its committees, has 
yyed an important part in making 
own the need for various instruments 
d aiding in their development. 

The following list of committees 
d commercial exhibitors will give 
ne idea of the fiélds which were coy- 
d in various ways in the Exhibit. 


Hipits oF A.S.T.M. Trecunicat Come 
MITTEES: 

5-2 on Magnesium Oxychloride Ce- 
ments 

D-7 on Wood 

D-9 on Electrical Insulating Materials 

H-4 on Metallography (Photographic 
Exhibit) 

E-7 on Radiographic Testing (Photo- 
graphic Exhibit) 


The display of Committee D-7 con- 
ted of a number of colorful photo- 


Society and later by A.S.T.M. in 1919. 
He has prepared a large number of 
technical papers and reports which have 
appeared in scientific, technical, and busi- 
ness journals, many having appeared in 
A.S.T.M. publications. He holds patents 
on a number of alloys in the field of his 
interest. - 
Among the ‘societies with which Mr. 


- interesting 


<> — 


ting Equipment and Apparatus on Display in Eighth 
Apparatus Exhibit; Many New Instruments Shown 


graphs portraying some of the activities 
of Committee D-7 including specifica- 
tions, tests, nomenclature, moisture 
content, and fire-retardant. Com- 


mittee D-9 had a most interesting dis- , 


play of instruments, equipment, and 
informative panels covering three phases 
of the work of this committee: (a) 


Arc-Resistance Tests (D 495) (sche- 


matic diagram, identification of ex- 
hibits, old and new electrodes, polishing 


jig, etc.); (b) Instruments for Electrical 
Resistance of Insulating Materials (D. 


257) (informative panel, galvanometers, 
cross coil ohmmeter, potentiometer, 
bridge; (c) Specimens and Electrodes 
for Resistance Tests (D 257) (informa- 
tive panel, mercury electrodes outfit— 
vertical and flat, mercury for these, 
desiccator set up with electrode leads, 
etc.). 

Committee E-4 and E-7 sponsored 
sections in the Photographie Exhibit 
and there were a large number of photo- 
micrographs, electron micrographs, etc., 
shown (a list of prize winners appears 
elsewhere in this BULLETIN) and Com- 
mittee E-7 had a large number of very 
radiographs, etc., which 
took a complete booth. There were so 
many radiographs that they were alter- 
nated from time to time in the viewing 
boxes. 

The list of companies which took part 
in the commercial section of the Exhibit 
follows: 


American Instrument Co., Inc. 

Atlas Electric Devices Co., Inc. 

The Baldwin Locomotive Works 

Bausch & Lomb Optical Co. 

Bowser, Inc. 

Brookfield Engineering Laboratories, 
Inc. 

Buehler, Ltd. 


> 


Interesting 1948 Photographic Exhibit 


Radiographic and Photomicrographic Sections 


OnE of the very interest- 
, features of the Annual Meeting this 
ar was the 1948 Photographic Exhibit, 
th sections on radiography and photo- 
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micrography. This was the sixth such 
exhibit, the last one having been held 
two years ago in Buffalo. Arranged 
under the auspices of a Detroit com- 
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Price has been affiliated are the following: 
American Institute of Mining and Metal- 
lurgical Engineers, Society of Automotive 


’ Engineers, American Chemical Society, 


American Electrochemical Society, and 
Institute of Metals (British). 

Mr. Price’s home address is Box 534, 
Waterbury 85, Conn. 


Burrell Technical Supply Co. 
Carboloy Co., Inc. 
Central Scientific Co. 
Consolidated Engineering Corp. 
Corning Glass Works 
Detroit Testing Machine Co. 
Harry W. Dietert Co. 
Doble Engineering Co. 
Eastman Kodak Co. 
Eberbach & Son Co. 
Gamma Scientific Co. 
General Electric Co. 
General Radio Co. : 
Hanovia Chemical and Manufacturing 
Co. ; 
Illinois Testing Laboratories, Inc. 
Jarrell-Ash Co. 
Kewaunee Mfg. Co. 
Kimble Glass Division of Owens-Illinois 
Glass Co. 
King Refrigeration Co. 
Laboratory Equipment Corp. 
Lancaster Iron Works, Inc. 
Leeds & Northrup Co. 
Magnaflux Corp. 
National Spectrographic Laboratories, 
Inc. 
Tinius Olsen Testing Machine Co. 
Parr Instrument Co. 
Phipps & Bird, Inc. 
Precision Scientific Co. 
-Rainhart Co. . 
Riehle Testing Machines Division of 
American Machine and Metals, Inc. 
E. H. Sargent & Co. 
Scott Testers, Inc. 
Sperry Products, Inc. 
C. J. Tagliabue Corp. (N. J.) 
Waukesha Motor Co. 
Wilson Mechanical Instrument Co. 


The Exhibit was open two evenings 
during the week—Monday and Tues- 
day—with the official opening on Mon- 
day’ noon, and closing Friday noon. 
There was a good attendance at the 
Exhibit throughout the week, with visi- 
tors and members continually walking 
through the two exhibit rooms, this 
attendance indicating the intensive in- 
terest in the whole field of apparatus, 
instruments and laboratory supplies. 


mittee, headed by Frederick G. Weed, 
Rinshed Mason Co., the exhibit stressed 
the theme ‘‘Materials, Testing and Re- ° 
search.” Representatives of Commit- 
tees E-7 on Radiographic Testing and 
E-4 on Metallography cooperated closely 
with the local committee, these two 
groups being responsible for the Sections 
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on Radiography and Photomicrography. 
The personnel of the Photographic 
Committee follows: 


Frederick G. Weed, Chairman, Rinshed 
Mason Co. 

Robert C. McCleary, Chrysler Corp. 

Don M. McCutcheon, Ford Motor Co. 

Angelo R. Serratoni, Chrysler Corp. 

J. Jean Vincent, Jr., Ethyl Corporation of 
America 

Harry R. Wolf, General Motors Corp. 

REPRESENTING COMMITTEE E-4 on 

M®TALLOGRAPHY: 

C. J. Tobin, General Motors Corp. 

H. L. Shippy, Bausch & Lomb Optical Co. 

REPRESENTING CommitrEn E-7 on 

RapIoGRAPHIC TESTING: 


Don M. McCutcheon, Ford Motor Co. 

E. W. Page, General Electric X-ray Corp. 

H. E. Seemann, Eastman Kodak Co. 

Kent R. Van Horn, Aluminum Company 
of America 


Each member of the committee co- 
operated very closely and while the 
judging and hanging of the prints con- 
sumed considerable time, the mechanics 
of getting the exhibit together went off 
smoothly. Mr. Wolf kindly offered the 
facilities of his office for receiving and 
returning the prints which is always a 
laborious task, and particular mention 
might also be made of the efforts of 
Mr. McCutcheon who spark-plugged 
the nice exhibits arranged in a special 
booth for Committee E-7. Special 
viewing boxes were furnished by the 
Ford Motor Co., and with the installa- 
tion of illuminating equipment from 
General Electric, excellent facilities were 
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available for viewing the large number 
of radiographs that were submitted. 

As has been noted previously, the 
Photographic Exhibit provides an ex- 
cellent opportunity for members to see 
some of the oustanding work in this 
field. It stresses the importance and 
significance of good illustrations and the 
fact that they can be obtained, and also 
gives recognition for outstanding work 
along photographic and the other lines 
covered in the exhibit. 

A list of the prize winners follows, the 
committee this year arranging the ex- 
hibits in the various classifications 
noted. It is planned to reproduce many 
of these prize-winning prints in issues 
of the ASTM Butietin. 


GENERAL SECTION 


Group I: Simulated Service 
Tasting 


First: Simulated Service Test on Large: 


Valves, William W. C. Wilke, Jr., 
Crane Co. Research Laboratories 

Second: Shot Bag Static Test on Air- 
plane Fuselage, Herbert’O. Jones,. The 
Glenn L. Martin Co. 

Third: Simulated Service Test on Con- 
crete, Joseph B. James, Calcium 
Chloride Association 


Group II: General Testing 


First: Devils Tea Cup .. ., John Kal- 
inich, Corning Glass Works 

Second: Progressive Wear of Tool Cut- 
ting Steel, Harry T. Langdon, Pure 
Oil Co. 


“Devils Tea Cup...” 

First prize-win- 
ning photograph, 
General Section, 
General Testing 
Group, in the Sixth 
A.S.T.M. — Photo- 


graphic —_ Exhibit, 
by John Kalinich, 

orning Glass 
Works. 
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Third: Paint Film Failure, L. Bo 
Bethesda, Md. 4 
Honorable Mention: Aging Ced 
Shingles, L. Boor, Bethesda, Md. 
Honorable Mention: Compression Ti 
of Concrete, Joseph B. James, C 

cium Chloride Association 


Group III: Testing Equipment 
First: Wash Bottles, John 
Corning Glass Works. 
Second: Impact Testing, William W. . 
Wilke, Jr., Crane Co. Research Lak: 
ratories 
Third: Microhardness Testing, Williat 
W. C. Wilke, Jr., Crane Co. Reseas 
Laboratories " 
Honorable Mention: 400,000 Ib. Uw 
versal Testing Machine, Lee Doug 
erty, The Glenn L. Martin Co. 
Honorable Mention: Vickers Hardne 
Test on Hot Metals, Wiliam W. 
Wilke, Jr., Crane Co. Research Lat: 
ratories — : 


Kaliniei 


Group IV: General Interest 

First: Glass Blower, John 
Corning Glass Works 

Second: Blowing a Large Cylinder, Jok 
Kalinich, Corning Glass Works 

Third: Stresscoat Cracks Indicate Tem 
Fracture from Blow at Position Shouwr 
H. R. Lissner and Dr. E. 8. Gurdjiai 
Wayne University 


Group V: Color Print 
First: Photoelastic Strain Pattern 
Gear Teeth, George R. Furman, Tl 
Texas Company 


ELECTRON MICROGRAPH AND 
PHOTOMICROGRAPHS 


Group I: Color Transparencies 

First: Hadfield Steel (As Cast), Brove 
Overlay on Steel, Gray Cast Iron, H. 
field Steel (Polarized Light), F. Woo 
ward, Rock Island Arsenal 

Second: Metallography in Color, 
Gordon Foster, Bell Telephene La 
ratories a 

Third: Bearing and Friction Studies, | 
F. Underwood, Research Labor 
tories Div., General Motors Corp. 


Group II: Electron Micrographs 
A. Shadow Casting Techniques: 

First: Collagen Fibers, M. C. Bott 
American Cyanamid Research Lak 
ratory 

Second: # Coli Destroyed, M. 
Botty, American Cyanamid 
search Laboratory 

Third: Polystyrene Emulsion, 
Davis and E. J. Thomas, Americ# 
Cyanamid Research Laboratory 


Kalinici 


i 


B. Replica Technique: 
First: Optical and Electron Mier 
scope Photographs of Pearlite, W\ 
liam Pahl, Ford Motor Co. 
Second: Fracture of Polyacrylonitri 
F. G. Rowe and T. G. Rocho} 
American Cyanamid ResearchLa’ 
ratory 


C. Particle Size Technique: 


First: Calcium Aluminate and Silik: 
Gel, E. Golovato and H. F. M/ 
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ards 
~ Second: Halloysite, R. P. Humbert, 
Saratoga Laboratories, Inc. 
Third: Plant Life in Shale, Rey R: 


Humbert, Saratoga Laboratories, 
Ine. 


‘oup 1006 Photomicrographs 
A. Metals and Alloys 


First: Alnico V, R. T. Knaggs, Gen- 


eral Electric Co. 


— Second: Fazfilm Replica of Lathe 
Chip, T. Rice, Rock Island Arsenal 


Third: Weld H ardness Study, T. Rice; 
Rock Island Arsenal 


_ L. Mocuet, P. R. Tootin—DupiEy 
MEDALISTS 


A native of Pittsburgh, Pa., Mr. Mochel 
is first employed in the Inspection De- 
rtment of what was then Westinghouse 
achine Co. in 1912, later taking over the 
rk of the testing of materials. He con- 
ued in this capacity after the merger of 
e Machine Co. with the Westinghouse 
ectric and Manufacturing Corp. He 
‘ved with the Engineers Corps of the 
lited States Army in France during World 
ar I. For many years Manager, Metal- 
‘gical Engineering of the Westinghouse 
ectric Corp., Philadelphia, Pa., he is an 
tstanding authority on metals, both 
rous and non-ferrous, and other ma- 
jals going into the turbine and other 
ms of power generation. He has ren- 
red notable service to the Navy, the 
tional Advisory Committee on Aero- 
utics, and other branches of the Govern- 
nt in connection with many of their 
Iblems. He is a former officer of the 
ciety, and for many years has been 
airman of Committee A-1 on Steel, and 
has just retired as Chairman of the 


itto Right—Messrs. Dietz, 
renka, Silvey, Gailus, Burr 
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Murdie, National Bureau of Stand- 


B. Plastics and Fibers 


First: Wetting Agent by Polarized Illu- 
mination, A. F. Kirkpatrick, Ameri- 
can Cyanamid Research Labora- 


tory 


Second: Multilaminate of Resin a 
Paper, T. G. Rochow, American 


Cyanamid Research Laboratory 
Third: Flax F bers Swelling Test, 


Anna T. Moore, Southern Regional 


Research 


C. Macrographs of Particles 
First: Weathered Traffic Paint, E. J. 


Thomas, American Cyanamid Re- 


search Laboratory 


Second: Spray Dried Detergent, R. L. 


N. L. Mochel (left) 
and P. R. Toolin 


—<— 


.W. C. Hanna 
—_ 


Joint Committee on Effect of Tempera- 
ture on the Properties of Metals. 

A graduate of the Massachusetts Insti- 
tute of Technology with a B.S. degree in 
Mechanical Engineering, Mr. Toolin has 
been employed at the Westinghouse Elec- 
tric Corp. since 1939 and has been at their 
Research Laboratories since 1940. He 
has been concerned chiefly with the de- 
termination of the physical properties_of 
metals, particularly with high-tempera- 
ture fatigue, and with the development of 
equipment for this work. He is a member 
of several technical societies. 


W. C. Hanna—Tuomeson Awarp WIN- 
NER 


A native of Colorado, Mr. Hanna began 
his industrial work with the California 
Portland Cement Co. in 1903, where he 
has been Chief Chemist and Chemical En- 
gineer for more than forty years. He at- 
tended Pomona College in California, tak- 
ing special work. He has been very much 
interested in the manufacture of lime by 
the rotary kiln, aiding considerably in its 
development. His hobby is the study of 
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Gilbert, American Cyanamid Re- 
search Laboratory 

Third: Zunyite, E. Golovato and H. 
F. McMurdie, National Bureau of 
Standards 


D. Ores and Minerals 


First: Lead-Zine Ore, P. L. Merritt 
and EH. J. Thomas, American Cya- 
namid Research Laboratory 

Second: Hematite and Ilmenite, C. 8. 
Rasor and E. J. Thomas, American 
Cyanamid Research Laboratory 

Third: Pyrite and Gangue, F. W. Far- 
well and E. J. Thomas, American 
Cyanamid Research Laboratory 


$$ eEDALI STS AND AWARD WINNERS———————_ 


ornithology, with over 20,000 eggs in his 
museum. He is a member.of various tech- 
nical societies. Very active in A.S.T.M., 
notably on Committee C-1 on Cement and 
C-9 on Concrete and Concrete Aggregates, 
he has served the Society in many other 
capacities. A member of the Board of 
Directors from 1944 to 1947, he was ex- 
tremely active in connection with the 
Committee on Membership, which he 
headed for two years. 


Ac Gy (oe. Ding7 Gas: 
GAILUS, 


Burr, W. J. 
Jer O! Stivey, S. Yurenka— 
Trempiin AWARD WINNERS. 


A graduate of Miami University, Ox- 
ford, Ohio, with an A.B. degree, Mr. Dietz 
received his §8.B. and Sc.D. from the 
Massachusetts Institute of Technology. 
Following several years of work in con- 
struction and steel manufacture he re- 
turned to M.I.T. where he has been on the 
staff of the Department of Building Engi- 
neering and Construction. He is at pres- 
ent Associate Professor and Director of 
the Plastics Research Laboratory. Dur-- 
ing the war he was first briefly associated 
with the Forest Products Laboratory and 
later joined the Office of Field Service of 
the Office of Scientific Research and De- 
velopment. He holds membership in var- 
ious technical societies and is active in 
several A.S.T.M. Committees, including 
the new Committee C-21 on Structural 
Sandwich Constructions, of which he is 
temporary chairman. 

A graduate of the Massachusetts Insti- 
tute of Technology, receiving a Bachelor 
of Science degree, Mr. Burr was formerly 
employed with Ruge- deForest, Engineers, 
from 1940 to 1942, Lessels and Associates 
from 1942 to 1945, and M.I.T. from 1945 
to 1947. At the present time he is Treas- 
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urer of Instron Engineering Corp., Quincy, 
Mass. 

With a B.S. in Mechanical Engineering, 
from the University of Illinois, Mr. Gailus 
upon graduation, joined the research staff 
of the Plastics Division of the Monsanto 
Chemical Co. and began a study of high- 
temperature creep of phenolic plastics. 
More urgent war work led to his associa- 
tion with the Quartermaster Corps. as a 
civilian representative working on the de- 
velopment of body armor. When this 
project was terminated Mr. Gailus ob- 
tained leave to enroll at M.I.T. to study 
for a Doctor of Science degree in Mechani- 
cal Engineering. As Research Associate 
in the Department of Building Engineer- 
ing and Construction he is at present con- 
tinuing to study the properties of plastics 
and to work for his doctorate. 

A graduate of the University of Illinois 
with a B.S. degree in Mechanical Engineer- 
ing, Mr. Yurenka first began working for 
the Allis-Chalmers Manufacturing Co. in 
Milwaukee as a junior engineer in the 
company’s two-year student training 
course. This training was interrupted by 
the war and he received leave of absence 
to engage in war work at the Navy De- 
partment and Naval Research Laboratory 
in Washington, D.C. At the conelusion of 
the war, Mr. Yurenka entered the Me- 
chanical Engineering Departmentof M.1.T. 
as a candidate for a degree of Sc.D. in Me- 
chanical Engineering and simultaneously 
engaged as a half-time research assistant 
in the Building Engineering and Construc- 
tion Department under Dr. Dietz. 

Mr. Silvey a graduate of the Agricultural 
and Mechanical College of Texas, with a 
B.S degree in Electrical Engineering, re- 
ceived his M.S. from the Massachusetts In- 
stitute of Technology. From 1939 to 1940 
he did development work on waterwheel 
governors at Lombard Governor Corp., 
Ashland, Mass. In 1940 he joined the staff 
of the Servomechanisms Laboratory at 
M.I.T. where during the recent war years 
he did research and development work on 
fire control systems. 


“Lead-Zince Ore” 


First prize-winning photograph, Photo- 
micrographic Section (ores and minerals), 
in the Sixth A.S.T.M. Photographic 
Exhibit, by P. L. Merritt and E. J. Thomas 
American Cyanamid Research Labora- 
tory. Polished surface of ‘a lead-zine ore, 
showing sphalerite being replaced along 
dodecahedral planes by other minerals; 
photomicrograph at 100 X. 


Successful Committee Work 


One cannot be truly sua 
cessful in a cooperative enterprise such a 
A.S.T.M. represents unless he is intereste: 
in his fellow man as well as the technolog) 
of the problems that are being taken up 
One of the major efforts of A.S.T.M. is 
bring together a meeting of minds on what 
constitutes a fair and adequate method ¢ 
testing and a specification for a material a 
product. It is true that some questiom 
can be settled solely on technical and sciem 
tific merits, but that is frequently not tru: 
of a specification where engineering judg 
ment and indeed compromise of view 
points are necessary to success. Success 
ful committee work involves an undes 
standing of human nature and of the wa, 
to deal with people, and those who am 
most successful in. this calling are thosy 
who have a genuine interest in trying © 
understand the other fellow’s viewpoinij 
and meeting him half way.—A.S.7.W 
Executive Secretary C. L. Warwick, in re 
marks at the dinner honoring Past-Presider 
H. 8. Vassar on his retirement from actus 
duties with the Public Servicé Electric ani 
Gas Company. 


Membership Application Blanks 
will be found in 
1. Back of the Year Book 
2. Back of Index to Standards 
3. In some of the Special 
Compilations of Standards— 


and a note to Headquarters will 
bring copies by return mail. 


1948 Annual Dinner of Committee D-2 on Petroleum Products and Lubricants Honor Guest This Year Was Dr. A. E. Becker 
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ist of New and Revised Tentatives with Serial Designations 


e 


ee Society accepted 
the Annual Meeting 67 new tentatives 
d revisions in 73 former tentative 
scifications and methods of test. Of 
s revised tentative specifications and 
theds, 11 have been extensively re- 
ed and the titles of these are given 
low (marked with an asterisk) with 
> list of those issued by the Society 
the first time. Standing committees 
ponsible for the various items are 
licated in italics. 


Steel 
(Committee A-1) 


thods: 

Macroetch Testing and Inspection of 
Steel Forgings (A 317-48 T). 

Tension Testing of Steel Spring Wire 

~ (A 318-48 T). 


Cast Iron 
(Committee A-3) 
ecifications: 
Gray Iron Castings for Elevated Tem- 
peratures for Non-Pressure Contain- 
ing Parts (A 319 —48 T). 


Corrosion of Iron and Steel 
(Committee A-5) 
ect fications: 
Zinc-Coated (Galvanized) Iron or Steel 
Sheets (A 93-48 T) (Revision of 
standard and reversion to tentative). 


Wires for Electrical Conductors 
(Committee B-1) 

ecifications: 

Cored, Annular, Concentric-Lay 

- Stranded Copper Conductors (B 226 — 
48 T). 

Hard-Drawn Copper-Covered Steel 

_ Wire (B 227 — 48 T). 

Concentric-Lay Stranded Copper- 
Covered Steel Conductors (B 228 — 
48 T). 

Concentric-Lay Stranded Copper and 
Copper-Covered Steel Composite 
Conductors (B 229 — 48 T). 

Hard-Drawn Aluminum Wire for Elec- 
trical Purposes (B 230 — 48 T). 

Concentric-Lay Stranded Aluminum 
Conductors, Hard-Drawn (B 231 - 

©; 48 T). 

Concentric-Lay Stranded Aluminum 
Conductors, Steel-Reinforced (ACSR) 
(B 232 — 48 T). 

Rolled Aluminum Rods (EC Grade) for 
Electrical Purposes (B 233 — 48 T). 

ethod: 

Test for Resistivity of Electrical Con- 
ductor (B 193 - 48 T). 


Electrical Heating, Resistance, 
and Related Alloys 
= (Committee B-4) 
ethods:. 
Test for Resistivity of Metallically Con- 
ducting Resistance and Contact Ma- 
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terials (B 68-48 T) (Revision of 
standard and reversion to tentative). 

*Testing Sleeves and Tubing for Radio 
Tube Cathodes (B 128-48 T) (Re- 
vision of standards and reversion to 
tentative). 

Test for Modulus of Elasticity of Ther- 
mostat Metals (Cantilever Beam 
Method) (B 223 — 48 T). 


Cement 
(Committee C-1) 
Specifications: 

*Portland Blast-Furnace Slag Cement 

(C 205 — 48 T). 
Methods: 

*Chemical Analysis of Portland Cement 
(C 114-48 T), comprising the addi- 
tion of new methods for determining 
titanium oxide in portland cement. 

Definition of: 
The Term Addition as Arolied to Ey- 
draulic Cements (C 219 — 48 T). 


Thermal Insulating Materials 
(Committee C-16) 
Method: 

*Test for Water Vapor Permeability of 
Sheet Materials Used in Connection 
with Thermal Insulation (C 214- 
48 T). 


Natural Building Stones 
(Committee C-18) 
Methods: 

Test for Durability of Slate for Roofing 
(C 217 —48 T). 

Test for Combined Effect of Tempera- 
ture Cycles and Weak Salt Solutions 
on Natural Building Stones (C 218 - 
48 T). 

Definitions of: 

Terms Relating to Natural Building 

Stone (C 119 —48 T). 


Pigments and Paint Materials 
(Committee D-1) 
Specifications: 

*Wood to Be Used as Panels in Weather- 
ing Tests of Paints and Varnishes 
(D 358 — 48 T). 

*Pure Para Red Toner, Light (D 475 - 
48 T) (Revision of standard and re- 
version to tentative). 

*Pure Toluidine Red Toner (D 656 — 
48 T) (Revision of standard and re- 
version to tentative). 

Raw Castor Oil (D 960-48 T). 

Dehydrated Castor Oil (D 961-48 T). 

Aluminum Pigments, Powder and Paste, 
for Paints (D 962 —- 48 T). 

Copper Phthalocyanine Blue (D 963 — 
48 T). 

Copper Powder for Use in Anti-Fouling 
Paints (D 964 — 48 T). 

Heavy Mineral Spirits (D 965 — 48 T). 

Secondary Butyl Acetate (85 to 88 per 
cent Grade) (D 966 —48 T). 

Methods: 
*Test for Acetone Extract in Black Pig- 
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ments (D 305-48 T) (Revision of 
standard and reversion to tentative). 
*Chemical Analysis of Zinc Yellow Pig- 


ment (Zinc Chromate Yellow) 
(D 444-48 T). 

*Test for Specular Gloss of Paint Finishes 
(D 523 — 48 T). 


Test for Heat Bodying Rate of Drying 
Oils (D 967 — 48 T). 

Test for Abrasion Resistance of Coat- 
ings of Paint, Varnish, Lacquer and 
Related Products by the Falling Sand 
Method (D 968 — 48 T). 

Laboratory Test for Degree of Resis- 
tance of Traffic Paint to Bleeding 
(D 969 — 48 T). 

Testing Para Red and Toluidine Red 
Pigments (D 970 —48 T). 

Definition of: 

Terms Relating to Paint, Varnish, Lac- 
quer, and Related Products (D 16- 
48 T). 


Petroleum Products and Lubricants 
(Committee D-2) 
Specifications: 

*Aviation Gasolines (D 910 — 48 T), com- 
prising new Grade 115-145. 

Diesel Fuel Oils (D 975 — 48 T). 

Methods: 

*Test for Tetraethyllead in Gasoline 
(D 526 —48 T) (Revision of standard 
and reversion to tentative). 

Test for Interfacial Tension of Oil 
Against Water by the Ring Method 
(D 971 —48 T). 

Test for the Evaporation Loss of Lubri- 
cating Greases and Oils (D 972- 
48 T). 

Determination of Butadiene Content of 
Polymerization Grade Butadiene (D 
973 -48 T). 

Test for Neutralization Value (Acid and 
Base Numbers) by Color Indicator 
Method (D 974 — 48 T). 

Test for Color of U.-S. Army Motor 
Fuel (All-Purpose) by Means of an 
A.S.T.M. Color, Standard (D 976- 
48 T). 


Road and Paving Materials 
(Committee D-4) 
Specifications: 
Emulsified Asphalt (D 977 — 48 T). 
Asphaltic Mixtures for Sheet Asphalt 
Pavements (D 978 — 48 T). 
Methods: 
Sampling Bituminous Paving Mixtures 
(D 979 -48 T). 


Coal and Coke 
(Committee D-5) 
Methods: 

Sampling and Analysis of Coal for Vola- 
tile Matter Determination in Connec- 
tion with Smoke Ordinances (D 980 — 
48 T). 
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Paper and Paper Products 
(Committee D-6) 


Methods: 

Testing Analytical Filter Papers (D 
981 — 48 T). 

Test for Organic Nitrogen in Paper and 
Paperboard (D 982 —48 T). 

Test for Paraffin Wax Absorptiveness of 
Paper (D 983 - 48 T). 

Test for Reducible Sulfur in Paper 
(D 984 — 48 T). ; 

Test for 45-Degree, 0-Degree Direc- 

_ tional Reflectance for Blue Light 
(Brightness) of Paper (D 985 - 48 T). 

Preparation of a Magnesium Oxide 
Standard for Spectral Reflectivity 
(D 986 - 48 T). 

Test for Stretch of Paper and Paper 
Products Under Tension (D 987 - 
48 T). 

Test for Water Vapor Permeability of 

' Paper, Paperboard, and Other Sheet 
Materials (D 988 — 48 T). 


Electrical Insulating Materials 
(Committee D-9) 


Methods: ~ 
*Test for High-Voltage, Low-Current 
Are Resistance of Solid Electrical In- 
sulating Materials (D 495-48 T) 
(Revision of standard and reversion to 
tentative). 


Publication Schedule for 1948-1949 


Includes Supplements to Book of Signed: Special Compilations, and Special 
Publications; 10,000 Pages Estimated 


Tue Society’s publica- 
tion schedule for the remainder of 1948 
and the first few months of 1949 presents 
the usual attractions to the printing in- 


dustry and a well-filled roster for the - 


staff. In addition to the regular 1948 
publications, including the Proceedings, 
Supplements to Book of Standards, 
Year Book, Index to Standards. and 
Tentatives, and the several compila- 
tions of standards, many symposiums 
and special publications are in prospect. 


It is estimated that the 1948 publica-~ 


tions will aggregate some 10,000 pages. 


Regular Publications 


1948 SupPLEMENT TO Book oF STanp- 
ARDS 


The 1948 Supplements to the 1946 
Book of Standards will be issued in five 
parts in heavy paper covers. They 
will include all new and revised stand- 
ards and tentatives adopted or accepted 
at the 51st Annual Meeting or by the 
Administrative Committee on Stand- 
ards, and will aggregate some 1500 
pages. 


1948 PRocEEDINGS 


The practice of including certain 
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Test for Detection of Free Sulfur in Elec- 
trical Insulating Oils (D 989 —- 48 T). 


Rubber Products 
(Committee D-11) 


Methods: 
Test for Volume Resistivity of Hlec- 
trically Conductive Rubber and Rub- 
ber-Like Materials (D 991 — 48 fe 


Soaps and Other Detergents 
(Committee D-12) 


Methods: 
Sampling and Chemical Analysis of 
Borax (D 501 —- 48 T). 


Textile Materials 
(Committee D-13) 


Specifications and Methods: 

*Asbestos Yarns (D 299-48 T) (Re- 
vision of standard and reversion to 
tentative). 

*Woven Cotton Tapes for Electrical Pur- 
poses (D 335-48 T) (Revision of 
standard and reversion to tentative). 

*Woolen Yarns (D 403 - 48 T) (Revision 
of standard and reversion to tenta- 
tive). 

*Worsted Yarns (D 404-48 T) (Re- 
vision of standard and reversion to 
tentative) 

Method: 

*Test for Apparent Fluidity of Disper- 


’ 


papers published in the A.S.T.M. But- 
LETIN as well as those papers offered for 
Proceedings publication and presented 
at the 1948 Annual Meeting promises 
for a 1948 Proceedings of about 1100 
pages. The papers presented at the 
Annual Meeting as a part of the special 
symposiums will appear in the sympo- 
sium publications, 


1948 Inpex to A.S.T.M. Sranparps 


Members and other users of the Book 
of A.S.T.M,. Standards will again be 
pleased to note the appearance of the 
Combined Index to Standards and Ten- 
tatives on the publication schedule. 
This is particularly significant in Sup- 
plement years in view of the increasing 
number of books in which standards 
may appear. Publication of this 1948 
edition is scheduled for February, 1949, 
and should comprise about 250 pages. 


1948 Ynar Book 

The Year Book, containing a list of 
the complete membership and official 
company-member representatives 
(name, title, address, company, etc.) 
and also personnel of all A.S.T.M. 
committees, is furnished to members on 
request. The 1948 Book should agegre- 
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sions of Cellulose Fibers in Cupram: 
monium Hydroxide (D 539-48 T); 
comprising the addition of a new 
method for dispersions in cupriethyls 
ene diamine hydroxide. 
Definitions of: 
*Terms Relating to Textile Materials 
(D 123 — 47 T). 
Recommended Practice for: 
Planning Interlaboratory Testing oi 
Textile Materials (D 990 — 48 T). 


Industrial Water 
(Committee D-19) 
Methods: 
*Test for Total Carbon ‘Dioxide and Cal 
culation of the Carbonate and Bj} 
carbonate Ions in Industrial Water: 
(D 513 —48 T) (Revision of standara 
and reversion to tentative). 
*Field Sampling of Water-Formed De 
posits (D 887 — 48 T). 
Test for Nitrate Ion in Industrial Was 
ters (D 992 — 48 T). 
Test for Sulfate-Reducing Bacteria ini 
Industrial Waters (D 993 — 48 T). 


Quality Control of Materials © 
(Committee E-11) 


Recommended Practice for: 
*Designating Significant Places in Spew 
cified Limiting Values (E 29 — 48 T). 


gate 550 pages and is scheduled for diss 
tribution about November 1. 

Combined Index to Committee 
Reports and Technical Papers—195 ‘i 


The policy followed in past years o: 
bringing out a combined index of al 
technical papers and reports publishee 
in all of the Society’s publication issue« 
over a five-year period should have pres 
duced such an index to cover the yeart 
1941 to, 1945. The appearance of thi: 
index had been delayed by the unfon 
tunate postwar congestion in printing 
establishments throughout the coun: 
try. The situation has been furthe: 
complicated by the ever-increasing cos: 
of printed matter. In addition to thi: 
the stock of three of the earlier com: 
bined indexes has become exhausted! 
In view of these conditions, the Admin: 
istrative Committee on Papers ano 
Publications has decided to pass ove% 
the 1941-1945 index that has already 
become very much overdue, and brin, 
out a fifty-year combined index to cove} 
all publications of the Society up t¢ 
1950. This publication will, of course 
not be available until 1951. It wi 
present a very useful addition to a 
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COMPILATIONS OF STANDARDS 


Committee 


ee EE EE Ee eee eee 
Approximate Approximate 


i , Number of Publication 
Sponsoring Title Pages Date 
= Electrical Heating and Resistance Materials 186 Aug.-Sept. 
= Copper and Copper Alloys, Cast and Wrought » 610 Sept.-Oct. 
= Light Metals and Alloys, Cast and Wrought 170 Oct.-Novy. 
-9, D-4 Mineral Aggregates, Concrete, and Nonbitumi- 

_nous Highway Materials 289 Sept.-Oct, 
)-4, D-8 Bituminous Materials for Highway Construction, 

Waterproofing and Roofing 310 Sept.-Oct. 
y-2 Petroleum Products and Lubricants 756 Oct.-Nov. 
)-5, Coal and Coke 170 Aug.-Sept. 
)-6 Paper and Paper Products 290 Aug.—Sept. 
)-9 ; Electrical Insulating Materials 600 Oct.-Nov, 
)-11 Rubber and Rubber-Like Materials 616 Dec.—Jan, 
)-13 Textile Materials 548 Sept.-—Oct, 
)-20 Plastics 610 July-Aug, 


chnical libraries and users of A.S.T.M. 
iblications. 


Special Compilations of Standards 


The tabulation given below of special 
mpilations of standards should be 
ewed only as approximate. There are 
» many factors affecting these books 
lat it is not possible to give any ac- 
irate estimate of size or the date that 
ley may become available. The size 
affected by committee recommenda- 
ons which may be coming through the 
fandards Committee and the date of 
sue is governed somewhat by editorial’ 
msiderations, but to a great extent 
y the tremendous load our printers are 
arrying. 


Special Technical Publications, 
Symposiums, etc. 
1948 AnnuAaL Mretine Symposiums 


Nine of the Symposiums that fea- 
ured the 1948 Annual Meeting will be 
ublished separately with discussion, 
lIthough some of them may be included 
1 the 1948 Proceedings as well. These- 
ymposiums are listed below: 


Symposium on Deformation of Metals 
as Related to Forming and Service. 
—Five technical papers; 60 pages. 

Symposium on Test Methods and Pro- 
cedures used in Identifying Reactive 
Materials in Concrete.—Six techni- 
cal papers; 75 pages. 

Symposium on Magnetic Testing.— 
Ten technical papers; estimated 
size, 120 pages. 

Symposium on Usefulness and Limt- 

tations of Samples.—Three techni- 
cal papers; 32 pages. . 

Symposium on Metallography in Color. 
—Five technical papers; 48 pages, 
including several color insert plates. 

Panel Discussion on the Influence of 
Non-Ferrous Metals and Their Com- 
pounds on the Corrosion of Pressure 
Vessels—Two technical papers; 
30 pages. 

Symposium on Speed of Testing.—Six 
technical papers; 90 pages. 

Symposium on Functional Tests for 
Ball-Bearing Greases.—Five tech- 
nical papers; 60 pages. 
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Symposium on Mineral Aggregates.— 
Fourteen technical papers; 180 
pages. 


SPECIAL PUBLICATIONS 


Tables of Chemical Composition and 
Properties of Iron-Chromium and 
Tron-Chromium-Nickel Alloys: 


In 1942 the Society collected and pub- 
lished information on wrought alloys 
in the above classifications. These 
data have been reviewed and revised 
and corresponding data have been as- 
sembled on cast alloys. All of this com- 
plete, up-to-date information will be 
published in a combined leaflet late in 
the fall. 


Manual on Fatigue Testing: 


The Manual on Fatigue Testing 


- being prepared by Committee E-9 on 


Fatigue is progressing satisfactorily. 
Manuscripts of the eight sections, each 
prepared by an authority in his field, 
are now being reviewed by Committee 
E-9 and it is expected to have them in 
the hands of our printer this fall. The 
eight sections include: 


Introductionsss. .. ss ems. R. E. Peterson 
Nomenclature............ J. M. Lessells 
Miachinesics stakes. wes O. J. Horger 
Specimens and Prepara- 

POM eh ata Ns Sat J. B. Johnson 
Test Procedure and 

Technique......... ....W. N. Findley 
Presentation of Data...... L. R. Jackson 


Interpretation of Data. ...R. L. Templin 
Selected Bibliography.....T. J. Dolan 


1948 Marburg Lecture: 


The very timely lecture on ‘Isotopes 
and Their Application in the Field of 
Industrial Materials” by P. C. Aeber- 
sold, presented at the 1948 Annual 
Meeting, will be made available during 
the summer in separate pamphlet form 
in advance of its appearance in the 1948 
Proceedings. Dr. Aebersold’ covered 
a subject that offers many possibilities 
for future developments. 


X-ray Diffraction Data Cards—Second 
Supplement: 


A second supplementary set of X-ray 
Diffraction Data Cards is now being 
accumulated. These cards will add new 
data to the 8500 cards now included in 
the Original’and First Supplementary 
sets. 

In preparing this new set, the com- 
mittee in charge is considering the use of . 
a new format to include a fourth line 
representing the greatest interplaner 
spacing. This, it is expected, will elim- 
inate the necessity of cross index cards. 
This new format will be used when re- 
plenishing the stock of the Original and 
First Supplementary sets. It is also 
planned to prepare a combined index 
of the complete set of cards. 


1946 Symposiums 


Effect of Low Temperature on Materials: 
Spectroscopic Light Sources: 


Both the Symposium on Low Temper- 
ature presented at a meeting sponsored 
by the Philadelphia District Committee 
on March 16; 1946, and the Symposium 
on Spectroscopic Light Sources, pre- 
sented at the 1946 Annual Meeting, are 
awaiting completion. Seven of the eight 
papers in the Low Temperature Sym- 
posium and three of the four Spectro- 
scopic Light Sources papers are in type. 
It is expected that final work on these 
symposiums can be completed this 
summer. 


List or PENDING PUBLICATIONS 


(Discussed in Detail in Accompanying Article) 


Regular Publications 


1948 Supplement to Book of 
Standards 

1948 Proceedings 

1948 Index to A.S.T.M. Stand- 


ards 
1948 Year Book 


Special Compilations 


Electrical Heating and Resis- 
tance Materials 

Copper and Copper Alloys, Cast 
and Wrought 

Light Metals and Alloys, Cast 
and Wrought 

Mineral Aggregates, Concrete, 
and Nonbituminous High- 
way Materials 

Bituminous Materials for High- 
way Constructions, Water- 


proofing and Roofing, and 
Timber Preservation 

Petroleum Products and Lubri- 
cants 

Coal and Coke 

Paper and Paper Products 

Electrical Insulating Materials 

Rubber and Rubber-Like Ma- 
terials 

Textile Materials 

Plastics 


Technical Publications 
and Papers 


Tables of Chemical Composi- 
tion and Properties of Iron- 
Chromium and_Iron-Chro- 
mium-Nickel Alloys 

Manual on Fatigue Testing 

1948 Marburg Lecture 

X-ray Diffraction Data Cards— 
Second Supplement 


Symposiums! 

Magnetic Testing 

Usefulness and Limitations of 
Samples 

Metallography in Color 

Speed of Testing 

Functional Tests for Ball-Bear- 
ing Greases 

Mineral Aggregates 

Panel Discussion on the In- 
fluence of Non-Ferrous Met- 
als and Their Compounds on 
the Corrosion of Pressure 
Vessels 

Deformation of Metals as Re- 
lated to Forming and Service 

Identifying Reactive Materials 
in Cement 

Effect of Low Temperature on 
Materials 

Spectroscopic Light Sources 


1 Some of these items may appear in the 1948 Proceedings. 
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Society Approves Standards on Steel Arc- Welding 
Electrodes and Plastics 


As INDICATED in the ac- 
companying table, the Administrative 
Committee on Standards on June 7 
accepted recommendations from the 
Joint Committee on Filler Metal affect- 
ing steel arc-welding electrodes and also 
from Committee D-20 on Plastics. 
In each case the recommendations 
have been under consideration for an 
extended period in the committee, and 
the new or revised tentatives represent 
the best thoughts on which agreement 
could be reached in the technical groups. 


Filler Metal: 


The new tentative specification for 
low-alloy electrodes (A 316) and the 
revised one for mild steel material 
(A 233) were developed in the Joint 
Committee on Filler Metal which 
operates under the auspices of the 
American Welding Society and -A.S.- 
T.M. Actually the two documents 
represent a separation of the former 
Specification A 233. This splitting 
into two documents required the prep- 
aration of a new guide for the electrode 
low alloys which has been incorporated, 
and the guide to the mild steel material 
has been revised and expanded. Elec- 
trode classifications covered in revised 
A 233 are in the E45 and E60 series. 
Those in the low-alloy material are 
grouped into the E70, E80, E90, and 
E100 series These specifications are 
now in course of publication and copies 
will be available in separate pamphlet 
form either from the A.W.S. or A.S.T.M. 
headquarters. 


Plastics: 


The new Method of Measuring 
Shrinkage from Mold Dimensions (D 
955) will provide a reliable method for 
comparing the results on plastic mate- 
rials, and the procedure is intended to 


cover batch-to-batch uniformity in. 


initial shrinkage. The new Tentative 
Recommended Practice for Molding 
Specimens of Amino Plastics (D 956) 
provides a method for which there has 
been a demand from both consumers 
and producers of these materials. Re- 
quirements are given for impact, flex- 
ural, and water absorption test speci- 
mens, etc. The new Recommended 
Practice for Determining Mold Surface 
Temperature of Commercial Molds 
for Plastics (D 957) is intended for 
determining the temperature at a 
specified point or points on the surface 
of the cavity and plunger of a com- 
mercial mold for plastics. By deter- 
mining the temperatures at as many 
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points as deemed necessary, the over-all 
temperature condition of the surfaces 
can be determined. The other new 
Recommended Practice D 958 covers 
two optional procedures for determining 
the temperature condition of standard 
A.S.T.M. molds for test specimens of 
plastics by means of either a thermom- 
eter or a pyrometer. 

Revisions in the Test for Deforma- 


tion of Plastics Under Load (D 621) - 


include the addition of a section on the 
significance of the test, a new section 
covering a limiting value of deformation, 
and other changes bring the require- 
ments in line with best current practice. 

The new Tentative Method of Test 
for Bond Strength of Plastics and Elec- 
trical Insulating Materials (D 952) has 
important application in the evaluation 
of ply adhesive strength of sheet plastics 
and electrical insulation. It is appli- 
cable to such materials as laminated 
phenolics, laminated melamine with 
glass fabric base, and vulcanized fiber. 

The various standards on plastics 
will be published separately, also in 
the 1948 Supplement to the Book of 
Standards, Part III-B, and will be 
included in the special compilation of 
standards on plastics which it is hoped 
can be published in August. 


Actions of A.S.1.M. Administrative 
Committee on Standards, 
June and July, 1948 


New Tentatives 


Specifications for: 
Low-Alloy Steel Arc-Welding Electrodes 
(A 316-48 T) 


Methods of: 
Test for Bond Strength of Plastics and 
Electrical Insulating Materials 
(D 952-48 T) 
Measuring Shrinkage from Mold Di- 
mensions of Molded Plastics (D 955— 
48 T) 


Recommended Practice for: 

Molding Specimens of Amino Plastics 
(D 956 — 48 T) 

Determining Mold Surface Tempera- 
tures of Commercial Molds for Plas- 
tics (D 957 —48 T) 

Determining Temperatures of Standard 
A.S.T.M. Molds for Test Specimens 

‘ of Plastics (D 958 - 48 T) 


Revision of Tentatives 


Specifications for: 
Mild Steel Arc- -Welding Electrodes 
(A 233 —48 T) 


Methods of: Me 
Test for Deformation of Plastics Under 
Load (D 621-48 T) 
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Forum on Tractor Fuels 


: INcLUDED among the 
publications scheduled for release in the 
fall is a “Forum on Tractor Fuels” spon- 
sored by Technical Committee L on 
Tractor Fuels of A.S.T.M. Committee 
D-2. Held at the initial meeting of 
Technical Committee L in Chicago, IL, 
on January 9, 1948, this forum is a sur 
vey of the complex problems facings 
manufacturers and users of tractors re- 
sulting from conflicting state tax regu. 
lations and a lack of standardization of 
tractor fuels. 

Mr. Earl M. Hiualies representing the 
Illinois State Agricultural Association - 
chairman of the technical committee, 
presided at the meeting where the papers 
were presented. They are as follows 


Tractor Statistics as Related to tha 
Farmer, H. E. Everett, Editor and Vice 
President, Implement and Tractor. 

The Farmers’ Interest in Tractor Fuels, 
E. L. Barger, Agricultural Engineering: 
Department, Iowa State College. 

A Review of Tractor Requirements as 
Related to Fuels, Raymon Bowers, As- 
sistant Chief Engineer, Mechanical Re 
search and Development Division, Inter-~ 


‘national Harvester Co. 


The Complexity of Tractor Fuels and 
Taxation, A. B. derson, Director of: 
Petroleum Division, Department of Tay 
tion, State of Minnesota. 

The Effect of State Regulations aad 
State Specifications on Tractor Fuels] 
from the Petroleum Industry Standpoint 
C. N. Hinkle, Tractor Representative: 
Sales Technical Service Dept., Stand 


Oil Company (Indiana). : 


Each member will be advised wher: 
the publication is available and giver 
an opportunity to order copies. : 


List of American Standards 


An up-to-date list of all national stand 
ards approved by the American Standard 
Association has just been published and i 
now available free of charge. The Ameri 
can Standards listed have been develope 
through the procedure of the ASA by th 
national groups in each of the fields cov 
ered, ranging from civil engineering anc 
construction, mechanical engineering, elec 
trical engineering to chemicals and. tex+ 
tiles. 

The list includes national standards Ue 
such important problems as dimensions 0’ 
machine tools and parts, rating and testing 
of electrical equipment, dimensions anc 
identification of pipes and piping, build 
ing code requirements, industrial safety, 
and health, occupational clothing, photo« 
graphy, and definitions, abbreviations anc 
symbols used in technical literature. 

The new price list makes available 4 
complete set of All American Standardsl 
at $225 and a complete set of all Americar 
Safety Standards at $35. Quantity dist 
counts range from 20 per cent to 45 pet 
cent for quantities up to 1000 copies. 

Copies of the list can be obtained fro 
the American Standards Association, i 
East 45th St., New York 17, N. Y. 
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pA Large Number of Current Grenderdiiation Projects in 


- Technical Committees 


Much Activity Under Way on Numerous Materials 


= 
.. each August issue of the 
\STM BuLuetTin there is given a 
round-up” of important standardiza- 
ion activities which may be under way 
o the various technical committees. 
fhe material which follows provides 
ome conception of these. The informa- 
ion is based in part on current reports 
f the technical committees, and in 


large measure on statements of programs 
of work which the technical committee 
officers have been asked to send to 
Headquarters. Much of this informa- 
tion is of interest to the membership 
broadly, and it is a great help to the 
Staff and to the Administrative Com- 
mittee on Standards in providing a look- 
ahead. 


Ferrous and Non-Ferrous Metals—‘‘A” and ‘‘B’’ Committees 
(see also ‘'E’* Groups) 


STEEL - (A-1) 

Due to the increased demand for spec- 
fications for steel suitable for low tem- 
erature service, Committee A-1 has been 
ctively engaged in writing such docu- 
nents. The Tentative Specifications. for 
eel Plates for Pressure Vessels for Serv- 
se at Low Temperatures (A 300 —- 47 T) 
ere published in 1947. On April 23, 
948, the Tentative Specifications for Al- 
»y-Steel Bolting Material for Low-Tem- 
erature Service (A 320 — 48 T) were ap- 
roved for publication. Specifications for 
yw-temperature material on which work 
ill be concentrated during the coming 
ear include pipe, tubing, forgings, and 
astings. 

Another project includes the develop- 
1ent of a document to include tables of 
ermissible variations, 
lated information and data on require- 
ents which are common to various boiler 
late specifications. A similar document 
wr structural steel has been completed 
nd should be published this: year, to- 
sther with the several revised product 
ecifications. 

Thirteen forging specifications have 
een given a very thorough going over. 
his work on modernizing and correlating 
1e specifications is in its late stages and 
1e results will soon be published. 

Two new bar specifications will soon ap- 
2ar in print, covering heat-treated carbon 
eel and hot-rolled alloy steel. In addi- 
on work is under way on a proposed spec- 
cation for soft steel carbon steel bars 
ichased to mechanical properties. If this 
ecification becomes feasible then it 
ight seem desirable to eliminate refer- 
ices to bars in certain of the present struc- 
ral specifications and use the new docu- 
ent in their place. 


Cast IRoN (A-3) 


Committee A-3 is continuing the Speci- 
ations for Gray Iron Castings for Pres- 
re Containing Parts for Temperatures 
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tolerances, and . 


up to 650 F. (A 278) as tentative because 
the committee feels that additional infor- 
mation on creep strength of various cast 
irons is desirable to facilitate the wider 
adoption of the specification. A survey 
will be made to determine if sufficient 
funds can be raised by Committee A-3 to 
finance such a program on which the com- 
mittee will consult with the Joint Research 
Committee on Effect of Temperature on 
the Properties of Metals. 


CoRROSION OF IRON AND STEEL (A-5) 


The Subcommittee on Methods of Test- 
ing of Committee A-5 has under considera- 
tion a proposed revision of the Standard 
Method of Test for Weight of Coating on 
Zince-Coated (Galvanized) Iron or Steel 
Articles (A 90) covering an additional 
stripping method in which hydrochloric 
acid diluted with an equal amount of water 
is used. This new method, it is hoped, will 
be rapid enough for a shop floor check dur- 
ing production. The Section on Preece 
Test will review Sections 8 and 12 of the 
Standard Method of Test for Uniformity 
of Coating by the Preece Test (Copper 
Sulfate Dip) on Zinc-Coated (Galvanized) 
Tron or Steel Articles (A 239) to eliminate 


the ambiguity in the definition of ‘end 


point” as now given in these sections. 

A section of the Subcommittee on Wire 
Specifications is studying the need for a 
specification for stock fence such as is cov- 
ered by the Department of Commerce 
Simplified Practice Recommendation R9- 
47. A review is being made of the Stand- 
ard Specifications for Zine-Coated Iron or 
Steel Chain Link Fence Fabric Galvanized 
After Weaving (A 117) to make it conform 
with present manufacturing practices. 
Active work is in progress on a new speci- 
fication for galvanized high-strength steel 
telephone and telegraph line wire. 

. The committee considers that the hard- 
ware tests now under way are too limited 
in scope and it has been suggested that 
other committees should be asked to par- 
ticipate so that ferrous and non-ferrous 
base metal, plastics, paints, and metallic 
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Arrangement of Material 


The material which follows is ar- 
ranged in general in the order of the 
designations of the Technical Com- 
mittees, the ‘‘A” and ‘B” groups, 
Ferrous and Non-Ferrous appear- 
ing first, followed by the “C,” “D” 
and ‘“‘)” groups. 


coatings can be tested. The Advisory 
Subcommittee of Committee A-5 will con- 
sult with other committees to obtain their 
views on this matter. 


Maaenetic MATERIAL (A-6) 


The proposal for an editorial rearrange- 
ment of Specification A 34 which had been 
developed by a special subcommittee, of 
which Mr. R. C. Taylor of the Western 
Union Telegraph Company is chairman, 
had been circulated to all the members of 
Committee A-6 prior to the June meeting. 
This proposal met with general approval 
and will be carried out during the next 
year. 

Subcommittee III is working on a re- 
vision of the specifications relating to d.-e. 
testing methods and a small group for 
Subcommittee IV has been considering the 
advantages of the Franklin tester for 
interlamination resistance. It was the 
opinion that this might well be adopted as 
a method primarily for quality control and 
such specifications will be drawn up. 
Work has also been started on a method 
for determining the height and condition 
of the burr on punched or sheared spec- 
imens. 


Ma.uEasB_e Iron Castinas (A-7) 


Committee A-7 has had a gratifying in- 
crease in membership during the past year 
and expects to continue its active pro- 
gram of keeping its specifications up to 
date. An important item which the com- 
mittee has in hand is the problem of de- 
veloping a standard white iron sample for 
the malleable iron industry. Considerable 
progress has been made on this project and 
in cooperation with the National Bureau of 
Standards the committee hopes to com- 
plete it in the near future. 


FrerRo-ALLOYS (A-9} 


Committee A-9 on Ferro Alloys, reac- 
tivated during the year just passed, ex- 
pects to prepare during the current year 
two new specifications, one for ferrotita- 
nium, the other for ferroboron and also to 
revise the Specifications for Molybdenum 
Salts and Compounds (A 146 — 39), in- 
cluding the material now in Method E 66 
for sampling this product. 
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Iron-CuromiuM, IRoN-CHROMIUM- 
NickEL, AND Retatep Axioys (A-10) 


During the Annual Meeting, Committee 
A-10 completed minor revisions in the 
Specifications for corrosion-resisting steel 
castings (A 296) and heat-resisting castings 
(A 297) to reconcile differences between 
these two specifications and the published 
data of the Alloy Casting Institute. As 
soon as the letter ballot is complete on 
these and on Specifications A 276 covering 
hot-rolled and cold-rolled bars, they will 
be submitted to the Administrative Com- 
mittee on Standards. Another specifica- 
tion, prepared jointly by Committees A-10 
and A-1, that for Seamless and Welded 
Austenitic Stainless Steel, has been ap- 
proved by Committee A-10 but is waiting 
action in Committee A-1. 

Revisions in the Methods for the Boiling 
Nitric Acid Test (A 262) and the Total 
Immersion Test (A 279) are under discus- 
sion. The new edition of the A-10 Data 
Book on Corrosion-Resistant Steels, which 
will include cast alloys as well as wrought 
will be published before the end of the 
year. 

The Subcommittee on Atmospheric Ex- 
posure Testing is ready to go forward with 
its program as soon as the matter of test 
sites has been cleared by the Advisory’ 
Committee on Corrosion. The Subcom- 
mittee on Mechanical Test Methods is now 
getting under way with its fourth round- 
robin program of tension testing in which 
particular attention will be given tc the 
necessity for the maintenance of an ex- 
tremely uniform temperature during the 
testing which may prove to be even more 
important than the rate of strain. 

Another subcommittee is continuing 
its study for the sigma phase in the corro- 


sion-resistant steels and has distributed to . 


the laboratories that are cooperating a set 
of specimens for testing. The committee 
has initiated a proposal for a symposium 
in 1949 dealing with the significance of the 
nitric acid test and the acid copper sulfate 
test for corrosion-resistant steels. 


A.W.S.-A.8.T.M. Jornr ComMMITTEE ON 
FILLER Mrrau 


As noted elsewhere in the Buuuertin, 
the A.W.S.-A.S.T.M. Joint Committee on 
Filler Metal completed a very active year 
of work on specifications, but the coming 
year promises to be just as busy. It is ex- 
‘pected that some minor revisions will be 
proposed in the Specification for Iron and 
Steel Gas-Welding Rods (A 251) and 
there may be minor changes in the two 
steel arc-welding electrode Specifications, 
A 233 and A 316. 

The Subcommittee on Aluminum and 
Aluminum Alloy -Filler Metal has been 
busy writing a new specification for this 
material but did not complete its work be- 
fore June. Certain tests must be finished 
before the final provisions for the specifica- 
tion can be written but it is expected that 
this will be completed during the current 
year. The Subcommittee on Capillary 
Brazing Materials has a backlog of un- 
completed assignments from last year and 
expects to come forward with reeommen- 
dations during the next twelve months. 


26 


Wires ror EvecrricaL Conpuctors(B-1) 


While Committee B-1 can look back on 
a year of very active work in the writing 
of new specifications, the: committee ex- 
pects to continue a number of other proj- 
ects during the current year. One of these 
is a solution to some of the controversial 
provisions which existed for a number of 
years regarding an acceptance test for 
contour in the trolley wire specification. 
Agreement has been reached and tenta- 
tive revisions of these specifications will be 
submitted shortly to the Administrative 
Committee on Standards. The Subcom- 
mittee on Copper Conductors is preparing 
a clause covering weight-density method 
for area determination and is reviewing all 
tolerances. The problem of edgewise 
bending has been referred to the Non-Fer- 
rous Coordinating Committee to secure 
cooperation of the other committees which 
are faced with this same problem. 


The Subcommittee on Methods of Test . 


is actively engaged in the project of con- 
solidating and coordinating methods of 
test used throughout the committee’s 
specifications with special reference to a 
practical sampling procedure following the 
pattern set by Committee E-11. The 
Subcommittee on Conductors of Ferrous 


Metals is working ona specification for the 


steel wire used for reinforcement of alu- 
minum cable. 


Non-Frrrous Mrtars anp Auioys (B-2) 


Committee B-2 expects to submit 
shortly to the Society minor changes in 
the Specifications for Babbitt (B 23) and 
for Solder (B 32). During the current 
year specifications for antimony should be 
completed and also proposed revisions in 
the Specifications for Lead-Coated Copper 
Sheets (B 101). The eleven specifica- 
tions of the committee covering nickel 
and nickel alloys are all being reviewed 
and revised. 


Corrosion oF Non-FErRRous MErars 
AND ALLOYS (B-3) 


Committee B-3 is instituting in several 
laboratories cooperative tests of the pro- 
cedure described in the Tentative Method 
for Total Immersion Corrosion Testing 
(B 185) and also has a group reviewing the 
factors affecting salt spray fog testing cov- 
ered in Method B 117. 

A group will work actively during the 
current year on the preparation of a 
method of humidity testing while the 
Subcommittee on Atmospheric Corrosion 
is working with Committee.B-7 on atmos- 
pheric tests on magnesium alloys. A sub- 
group is studying the relative corrosivity 
of the various A.S.T.M. test sites and the 
Subcommittee on Galvanic and Electro- 
lytic Corrosion expects to institute a test 
program during the year on magnesium 
alloys coupled with other metals. 


EvecrricaL HEATING, RESISTANCE, AND 
RELATED ALLOYS (B-4) 


Committee B-4 is making check tests to 
determine the importance of voltage regu- 
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Test for Metallic Materials for Electrical 


lation in the Method for Neccleocanl 


Heating (B 76). A hardness testing prox 
cedure for thermostat metals i is also being 
developed. 

The Section on Cathode of the Subedtal 
mittee on Metallic Materials for Radiol 
Tubes expects to continue very active 
work in its study of the emissivity of cath- 
ode nickel. Several test methods and out- 
lines of procedure to be followed are sched- 
uled to be written during the current year. 
A Method of Test for Particle Size will be 
completed shortly. The subcommittee is 
also working on the development of 
method for sag testing of tungsten fila 
ments and on the problem of the tensile. 
testing of fine wire. 

The Subcommittee on Methods of Tests 
for Alloys in Controlled Atmospheres con~ 
tinues to study the phenomenon of gree 
rot. The Subcommittee on Contact Ma 
terials has established a new section te 
study micro-current contacts. 


CorrEerR AND CopprmR ALLoys, Cast ANE 
WrRouGHT (B-5> 


In Committee B-5, the Subcommittee 
on Plate, Sheet, and Strip is studying the 
revision of requirements for mechanical 
properties in Specifications B 194 and 
B 195, the writing of specifications te 
cover aluminum bronze plate and sheet for 
A.S.M.E. Boiler Code requirements, thei 
revision of copper limits for alloys Nos. 4 
and 6 of Specification B 121, the addition 
of rolled bar to plate specifications and) 
the narrowing of tin limits and the addi- 
tion of grain size limits in Specifications= 
B 108. 

The Subcommittee on Rods, Bars, and 
Shapes has under consideration the pos< 
sible deletion of bend tests in rod and bar 
specifications, the inclusion of additionak 
size range in Specifications B 133 and Hi 
187, the revision of requirements for me~ 
chanical properties in Specifications B 156, 
the revision of elongation requirements ime 
rod and bar specifications, the: narrowing 
of tin limits in Specification B 139, and the 
revision of chemical limits for alloy No. 12 
in Specifications B 124. 

The Wire and Wire Rod Subcommittee 
is studying the narrowing of tin limits and 
the substitution of grain size limits for 
strength requirements in Specification 
B 159 for phosphor bronze rod. 

Among the subjects being studied b 
the Subcommittee on Pipe and Tube arey 
the development of requirements for de 
hydrated and sealed refrigeration tubes ins 
Specification B 68, the revision of dimen-. 
sional tolerances in Specification B 111,, 
and the deletion of weight tolerance ind 
Specification B 88. The temper require- 
ments of Specification B 75 are being re- 
viewed as to their adequacy. 

The Subcommittee on Castings, and In-. 
gots for Remelting has under way the re-: 
vision of sampling requirements in Speci- 
fications B 30 and the preparation of ap- 
pendices for Specifications B 147 and B 198} 
to cover manufacturers’ published compo- 
sition limits for specific alloys. A task 
group continues its extensive study of test} 
bars and test bar practices. 
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The Subcommittee on Methods of Test 
studying the effect of speed of testing on 
sile properties and the relation of Rock- 
I] hardness to thickness of specimen. 
The Subcommittee on Editorial and 
tblications continues a study of the cor- 
ation of the chemical limits and of the 
menclature and classification of wrought 
oys under the jurisdiction of the com- 
ittee. It is also studying the preparation 
a recommended form for Committee 
5 standards, and is preparing a history 
the committee. 


Diz-Cast Mrrtars anp Auxoys (B-6) 


Committee B-6 is preparing a specifica- 
m for zinc-base die casting alloy ingot. 
he study of die-casting processes contin- 
s actively .with four task groups as- 
zned to specific projects: Group A on 
etal and die-temperature studies; Group 
on studies of pressure, speed, and gate ve- 
city; Group C on studies of gating, dwell 
me, die dressings and lubricgats; and 
roup D on studies of melting practices. 


Licut Mertats anp A.Loys, 


Cast AND WROUGHT (B-7) 


Committee B-7 is working on revisions 
Specifications B 26, B 108, and B 179 
hich it expects to submit to the Adminis- 
ative Committee on Standards before 
ie end of the year. The committee is also 
orking on several new specifications for 
rought aluminum alloys and is studying 
le questions of frequency of sampling, 
pe of specimens, and location of speci- 
ens in wrought products. 

The Subcommittee on Anodic Oxidation 
' Aluminum and Aluminum Alloys is 
sidering the question of whether or not, 


‘in the light of recently available informa- 


tion, it should prepare a method covering 
the use of the filmeter in measuring the 
thickness of anodic coatings. 

A special subcommittee has been ap- 
pointed to complete the plans for the pro- 
posed atmospheric corrosion tests of light 
alloys and two representatives of the com- 
mittee have been appointed to a joint task 
group of several “B”’ Committees which 
will consider methods for making edgewise 
bending tests of rectangular wrought 
metal. : 


ELECTRODEPOSITED M®rTaLiic CoaTINGs 
(B-8) 


Committee B-8 has under review all of 
its specifications. The Subcommittee on 
Performance Tests plans to present a re- 
port next year on the continuing exposure 
tests of copper-nickel-chromium on steel 
and electrodeposited lead on steel. 

The Subcommittee on Conformance 
Tests has three working sections continu- 
ing their active programs and a fourth sec- 
tion on metal brightness tests has been 
formed. This new section will start at 
once on the problem of evaluating the 
luster of metal coatings. 

The Subcommittee on Electroplating 
Practice is developing recommended prac- 
tices for the preparation for plating of 
yarious metals, including high-carbon 
steel, zinc-base die-castinigs, copper-base 
alloys, stainless steels, and aluminum. 

The Subcommittee on Supplementary 
Protective Finishes for Metallic Coatings 
is reviewing the Tentative Specifications 
for Chromate Finishes on Zinc Surfaces 
(B 201). The present practice for phos- 
phate type treatments of zinc-plated steel 


The ‘'C”’ and Some ''D” and “E”’ Groups 


CEMENT (C-1) 
Much activity in the field of portland 
ment continues both in requirements for 
ecifications and in the development of 
st methods. 
ecification requirements is chemical 
hich has led to a recommended revision 
the Specification for Portland Cement 
) 150) in the matter of limits for alkali 
mtent of cement to be used with reactive 
roregates. A cooperative study will be 
ade of the flame photometer for use in 
aking quick determinations of the al- 
uli content in portland cement. The 
mittee’s Primary emphasis in research 
ork relates to the chemical reactions 
aggregates in concrete: when used 
ith certain cements, and a test pro- 
dure for determining whether deleterious 
actions are likely to occur with a given 
mparison of cement and aggregate is 
ing studied. Plans for new cooperative 
sts for studying sulfate resistance have 
en perfected. A proposed method of test 
r setting time of hydrated cement in mor- 
r is being published as information and 
elicit comments. 
Projects which are being continued in- 
ude a study of the heat of hydration of 
rtland cement at early ages; a tentative 
yw table design is being circulated prelim- 
ary to preparing a specification; a co- 
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The principal emphasis in . 


operative investigation for the purpose of 
developing information as to the relative 
merit of tensile, compressive, and flexural 
strengths of mortar specimens in predict- 
ing the flexural and compressive strengths 
of concrete; ,and 10 laboratories will par- 
ticipate in cooperative tests of nine ce- 
ments using the present Tentative Method 
C 185, the current Federal government 
test and the constant water content 
method in determining the water require- 
ments for standard mortar. 

Research in methods for determining ti- 
tanium oxide in portland cement has re- 
sulted in the presentation of three new 
methods for inclusion in the tentative 
Methods of Chemical Analysis of Portland 
Cement, C 114T. A new series of tests 
are being undertaken to establish data for 
a durability specification for masonry ce- 
ment. Studies of tests for pozzolanic ac- 
tivity in blended cements is being contin- 
ued. 


MaGnesium OxYCHLORIDE CEMENTS 
(C-2) 


Following the submittal of nine tenta- 
tive methods of test covering physical and 
chemical properties of magnesium oxychlo- 
ride cements, Committee C-2 is actively 
engaged in a review of additional test 
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is also being surveyed. A long-range pro- 


gram for surveys and reports on recom- 
mended practices for various. supplemen- 
tary treatments and special methods of 
testing has been inaugurated. 


Metat Powpers anp MeEtat PowpER 
Propucts (B-9) 


Committee B-9 has reached prelimi- 
nary agreement on a standard tension test. 
bar for use by the powder metallurgy in- 
dustry. Two types of bars are recom- 
mended; one to be tested in the machined 
condition and the other, unmachined. A 
cooperative program of tests of the two 
bars has been initiated. Technical data 
sheets on materials covered by the Speci- 
fications for Metal Powder Sintered Bear- 
ings (B 202) and Structural Parts (B 222) 
are being prepared. 

A Method for Compressibility of Metal 
Powders has been developed and will 
probably be completed in final form before 
the end of the year. The committee is 
working actively with Committee E-3 on 
Chemical Analysis of Metals on the ap- 
plication of present, and the preparation 
of new, methods for chemical analysis that 
can be.used in the metal powder field. The 
study of the Roller air analyzer and of a 
microscopic method for determination of 
subsieve particle size continues. ~ 

The Section on Bearings has reached 
substantial agreement on uniform press fit. 
allowances and running clearances and is 
actively engaged in preparing a list of 
standard sizes for cylindrical bearings. 
The Section on Structural Parts has ini- 
tiated a program for the correlation of the 
properties of such parts made from metal 
powder with the properties of the antici- 
pated standard test specimens. 


methods involving flow table consistency, 
setting time, linear change, linear con- 
traction, an analysis of oxychloride mag- 
nesia, and a specification for oxychloride 
magnésia. Further activity of the com- 
mittee will be in the development of 
methods of test for soundness in the deter- 
mination and prediction of volume changes 
and other characteristics of oxychloride 
flooring by means of which estimates of its 
reasonable life and service can be estab- 
lished. 


(C-4) 


Committee C-4 on Clay Pipe is continu- 
ing its review of existing specifications for 
clay pipe based on extensive research 
which has been in process. 


Cuay PIPE 


(C-7) 


Specifications for lime for use in the 
chemical industry is receiving continued 
attention along the line of separate speci- 
fications for each particular chemical use. 
Specifications for lime for use in the pe- 
troleum refining field and the leather in- 
dustry are in the final stages of develop-~ 
ment. Research will be emphasized dur- 
ing the coming year on an accelerated test 
for potential expansion of lime products 
and on methods for measuring workability. 


Lime 
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REFRACTORIES (C-8) 


Two new fields of research have been 
included in the activity of Committee C-8, 
one being on carbon refractories as such 
and products which contain carbon, in- 
cluding graphite. One of the principal 
problems will relate to the use of carbon 
refractories in blast furnaces. The other 
new project involves the disintegration of 
refractories by carbon monoxide for which 
the committee expects to recommend a 
standard procedure. A questionnaire has 
been sent to all laboratories which may be 
carrying out tests of this nature. This 
information will serve as a basis for the se- 
lection of the features to be incorporated 
in a tentative test method. 

Research work is being carried on at sev- 
eral colleges including Penn State Col- 
lege and the Missouri School of Mines and 
Metallurgy on load tests. Research work 
on temperature is under way on the com- 
parison of various types of P.C.E. fur- 
naces with standard samples or cones. 
The possible use of a panel test in obtain- 
ing the linear change of insulating fire 
brick during heat treatment is being in- 
vestigated. A ‘practical’ short test for 
determining thermal conductivity of re- 
fractories at relatively high temperatures 
is being studied, as a result of the work of 
Dr. H. C. Dickinson of the National Bu- 
reau of Standards. 


(C-9) 


One of the most active research proj- 
ects in Committee C-9 is that on chemical 
reactions of aggregate in concrete. One 
phase of this is the study of various cor- 
rectives of alkali reaction such as shale and 
fly ash. Study of volume change due to 
variation in moisture and temperature 
rather than from chemical reactions be- 
tween cements and aggregates is receiving 
the attention of a subcommittee. Other 
primary research included in the activi- 
ties of the research subcommittees includes 
that on durability, dynamic testing, and 
mineralogical characteristics of aggregates. 
The subcommittees concerned with the 
development of test methods and spec- 
ifications have under consideration pro- 
cedures for the measurement of entrained 
air by pressure methods, measurement of 
bleeding and evaluation of bond particu- 
larly as effected by admixtures. A major 
revision of the specification on lightweight 
aggregates is nearing completion. 


AGGREGATES 


Mortars (C-12) 


Investigation of methods of determina- 
tion of efflorescent tendencies of mortars 
is still being continued by Committee 
C-12 on Mortars for Unit Masonry. 
Results of an examination of the various 
waterproofing treatments for masonry 
walls were presented in a paper on this 
subject at the 1948 Annual Meeting. A 
proposed method of analyzing fresh mor- 
tars as used by the mason and taken from 
the construction site has been developed 


for publication as information only in the - 


ASTM Buutetin. A study is in progress 
on pointing mortars with special reference 
to the age of re-tempering and admixtures 
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and the ability to get a tight joint between 
the mortar and the unit. The relation be- 
tween the unit weight of mortars and ce- 
ment products and their strength, extensi- 
bility, shrinkage, and creep properties will 
be studied. 


Guass AND Guass Propucts (C-14) 


Durability tests on glass are in progress 
in Committee C-14 intended to cover con- 
ditions of service, in conjunction with 
similar work on glass containers for which 
tentative test methods are now being 
prepared. A new subcommittee on illu- 
minating glassware is contemplated. 
Studies are being made on the formulation 
of requirements for impact tests on glass 
containers. 


MaNnuractuRED Masonry Units (C-15) 


The scope of Committee C-15 has been 
expanded during the past year so that new 
fields of activity will be studied. A new 
subcommittee on chemical resistant brick 
is being organized which will continue 
studies of a proposed specification. Drain 
tile, new to C-15 but old in A.S.T.M. 
activity, will be under the jurisdiction of 
a new subcommittee which will consider 
the need for any further revisions of this 
specification. Revisions of the standards 
on concrete masonry units are under con- 
sideration for the purpose of clarifying 
portions of the standards that heretofore 
have led to mofe than one interpretation. 
Modular size coordination has prompted 
major revisions .of the standards for clay 
building units in respect to conformity of 
dimensions. 


THERMAL INSULATING’ MaTERIALS (C-16) 


The committee structure of Committee 
C-16 is based mainly on types of products 
used, each subcommittee being concerned 
with both research and formulation of 
standards covering its own particular field 
or product. In the block and pipe insula- 
tion field product specifications covering 
all types are being developed along with 
test data on handleability. Troweling 
properties and the influence of water-ce- 
ment ratio on insulating cements will be 
investigated and also work on the formu- 
lation of compression-shear or compres- 
sion test methods. A fire-resistant test is 
being formulated for blanket insulation. 
Other properties being considered for this 
type of product include thermal conduc- 
tivity, compressive strength, corrosion, 
and water absorption. 

The chief attention being given to the 
study of loose fill insulation is that of den- 
sity measurement and the closely related 
topic of settling and vibration effects. A 
method of determining thermal conduc- 
tivity of pipe insulation is being developed 
using optional types of equipment other 
than the guarded hot plate. Methods of 
measurement of thermal conductivity at 
very low mean temperatures and measure- 
ment of surface temperatures are of con- 
cern to the committee. Progress is re- 
ported on round-robin tests on methods of 
specific heat measurement. Methods of 
measuring clearances and tolerances of 
pipe insulation and ‘pipe are being consid- 
ered in arriving at satisfactory dimensional 
standards. 
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} 


Assrstos Cemmnt Propucts (C-17} 


The activities of Committee C-17 have 
been confined mainly to the adoption ob 
tentative methods of tests which will be 
used in setting up requirements for spec-d 
ifications on several asbestos cement 
products. Strength, deflection, and waterd 
absorption will be the chief criteria in set- 
ting up specifications on asbestos cement 
roofing shingles and flat asbestos cement 
sheets. Consideration is also being given 
to specifications for asbestos cement sidi 
and corrugated board. 


Naturau Bur.pine Stones (C-18% 


Specifications for roofing slate and for 
marble, respectively, are now under con~ 
sideration by Committee C-18. The speci- 
fication on roofing slate is similar to the 
federal specification on this product excep 
for the means of determining durability. 
Two problems in connection with roofing 
slate, namely the development of a tests 
that. will classify slates with respect to 
their susceptibility to breakage on the roof) 
and a test to determine the permanence of) 
color in green slates are under considera- 
tion, both requiring considerable research 
work. Research has been conducted for 
the purpose of finding a suitable durability 
test for the very dense, crystalline stones. 


STRUCTURAL SANDWICH CONSTRUCTIONS § 


(C-19) | 


Four subcommittees have been formed: 
since the recent organization of Committee: 
C-19, with all four actively pursuing their 
work. A study of the materials of which| 
sandwich constructions are made is under: 
way with initial emphasis being placed on: 
those basic materials which are used as 
cores. The properties of core materials: 
established by adequate tests will be pre-- 
sented in the form of a data sheet. The: 
study of the sandwich constructions them-- 
selves in so far as chemical and physical! 
properties are concerned will represent} 
the most difficult work of the committee: 
in that it will be a new field of endeavor. , 
Permanence and simulated service testing: 
will represent the activities of one sub-: 
committee with a fourth subcommittee ‘ 
having as its initial effort the forming of! 
the definition of the term ‘‘struetural sand-- 
wich constructions.”’ (See another article : 
in this BULLETIN on the organization of 
this new A.S.T.M. technical committee.) | 


Roap anp Pavine Mareriats (D-4) 


The effect of water on compressed bi- 
tuminous mixtures as well as on bitumi- 
nous coated aggregates has led to theforma- 
tion of two new subcommittees in Com- 
mittee D-4, to study and develop testing 
methods. This is an enlargement of the 
work of the existing subcommittee on re- 
sistance to film stripping of bituminous 
aggregates which will now be discontinued. 
A series of cooperative tests has been out- 
lined in carrying out this work. Other 
subcommittees are studying methods in 
use for evaluating the setting qualities of 
bituminous materials, the physical prop- 
erties of compressed bituminous mixtures, 
and the asphalt content of liquid asphaltic 
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/d materials. The preparation of a 
jadard method is in progress for the de- 
jmination of Engler specific viscosity. 
eview of the existing standard method 
ithe float test will also be made. 


PAPER AND Paper Propucts (D-6) 


{n addition to the several proposed test 
)thods presented at the Annual Meeting 
{Committee D-6, an imposing list of sub- 
its which are under consideration by the 
jpcommittee on paper testing methods is 
lied. These include abrasion, fiber 
intification, ‘gloss, linting, moisture 
ansivity, permanganate number, stiff- 
3s, total chloride content of paper, 
zinc pigments in paper. Studies are 
ing continued which may lead to pro- 
ed revisions:in the Standard Methods 
Test for Basis Weight of Paper and 
sper Products (D 646) and Hydrogen 
Concentration (pH) of Paper Ex- 
ct (D 778). 

he subcommittee on specifications is 
trently developing standard specifica- 
ms for filter paper for chemical analysis. 
1e subcommittee on container board 
working on the following test pro- 
dures: adhesion test of component parts 
“corrugated board, beam test, bursting 
rength of paper board, flat crush test, 
immersion test and delamination of plies, 
1g crush test, and static bending test. 


os Woop (D-7) 


‘The preparation of a proposed method 


r the testing of the adequacy of glued . 


minated lumber for exterior uses is 
ceiving attention in Committee D-7, 
ith control tests in progress in several 
boratories for the purpose of collecting 
uta for a specification on laminated 
mber for both exterior and interior use. 
he committee members have expressed 
ie need for a specification for plywood 
1d in considering the requirements three 
‘ojects were recommended, namely, a 
ossary of terms covering veneer defects 
1d plywood manufacturing details, a 
ecies grouping based on relative strength, 
id descriptions of veneer quality. 

Consideration is being given to two 
Jditional specifications on wood paving 
ocks, covering untreated blocks and 
ocks treated with preservatives other 
lan creosote, both for interior use. 
omparisons are being made of existing 
.8.T.M. standards on timber preserva- 


ves with standards of other organizations. - 


subcommittee is reviewing existing in- 
rmation pointing toward the establish- 
ent of sets of conditions in a specification 
yvering modified wood and wood based 
aterials. A development of a new 
condary standard for testing wood based 
1 specimens 1 by 1 in. in cross-section is 
_ progress and on new test methods 
ering fiberboard of both the hard and 
sulating types. Further revision is in 
-ocess on the proposed method for deter- 
ining the moisture content of treated 
ood preparatory to publication in the 
S.T.M. Buuietin. A new subcom- 
ittee on wood poles and cross arms will 
itially attempt to develop a method for 
e static testing of poles. It is expected 
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that a new subcommittee will be activated 
during the coming year to study durability 
and exposure effects on wood. 


Bituminous WATERPROOFING AND Roor- 
ING MaTERIALS (D-8) 


A new subcommittee has been formed 
in Committee D-8 to study the com- 
patibility of bituminous materials. It 
will first look into variables in current 
tests now being used with the objective 
of standardization where possible. 
specifications are under study on the 
grading of granules. The testing of 
cold-applied roofing materials is receiving 
continued attention and work on a speci- 
fication for insulated siding materials, 
this being an additional field now included 
in the scope of the committee, will be 
inaugurated. 


SHIPPING CoNTAINERS (D-10) 


An outline of the program of work of 
Committee D-10 includes test methods for 
large size containers or crates, a study of 
test methods for localizing impact such 
as snagging and puncture, and programs 
of work leading to the establishment of 
permanence standards. A more detailed 
report on the activity of this committee 
may be found in the May, 1948, BuLLeTin 
which gives a summary of the Cleveland 
meeting held on April 26 and 27. 


ADHESIVES (D-14) 


One phase of standardization receiving 
much attention in Committee D-14 is 
that of determining strength properties. 
The present test for tensile properties 
has now been found to be both practical 
and usable for materials other than wood, 
including metals, and present activities 
are being devoted to developing a simpli- 
fied method. Other strength properties 
for which test methods are being pre- 
pared, or have been prepared, include 
metal-to-metal shear strength, impact 
strength, fatigue, flexural, 90-degree peel, 
and cleavage. 

In studying the effect of moisture and 
temperature on permanence of adhesives 
a method of continuous exposure tests 
is being perfected. Suggestions are being 
considered for provisions for precondition- 
ing of samples and to permit presoaking. 
Conditions have been agreed upon in the 
test work on cycling tests to include the 
tollowing types: interior moderate, interior 
severe, exterior land and aircraft, and ex- 
terior marine. Round-robin tests are now 
in process to study the effect of light on 
permanence of adhesives using various 
light machines. Comments are to be 
elicited on a tentative procedure for 
ascertaining the effect of biological factors 
on pe-manence of adhesives. 

Various aspects of the working proper- 
ties of adhesives are receiving attention. 
This includes round-robin tests on measur- 
ing tack and blocking. In the latter 
case, the present A.S.T.M. method under 
the jurisdiction of Committee D-20 is 
being revised in order to be adaptable 
for use in the adhesives field. Other 
working properties being studied include 
tate of strength development, consistency, 
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storage and working life, and gap filling. 
The committee has given much considera- 
tion to the type of specification which is 
felt to be most desirable to formulate. 
Tentative agreement has been reached 
on specifications based on performance 
with the privilege of specifying the best 
chemical type of material. The initial 
effort is a specification for adhesives 
suitable for adhering wood-to-wood. 
Many fundamental research problems 
have been considered with the emphasis 
being on pure strength properties. A 
new subcommittee has been established 
to study the electrical properties of ad- 
hesives. 


Soins (D-18) - 


Standardization activities in Committee 
D-18 at present are concentrated in the 
many small research subcommittees which 
have .been established under the new 
organization. The subcommittees which 
will be concerned with specifications have 
not as yet been completely organized. 
The many research programs involve 
requirements for a consolidation test, 
development of a tentative method for 
making direct shear tests, various methods 
of performing and interpreting triaxial 
compression tests, investigation of fine- 
grained soils with the objective of de- 
veloping unified procedures for establish- 
ing the various physicochemical properties, 
theoretical and engineering problems on 
dynamic properties, and the development 
of a tentative method for load test on soils. 
A tentative method for load tests on piles. 
is being studied which will cover only the 
test procedure with no effort being made 
to include the interpretation of the test 
results. 


(D-19) 


Included in the program of Committee 
D-19, specifically its Subcommittee III 
on Methods of Sampling, are revisions to 
Methods of Sampling Water for Industrial 
Uses (D 510), a new proposed Method 
for Sampling of Water at Subatmospheric 
Pressure and a study of comments supplied 
to the proposed Method for Sampling of 
Steam, published as information in the 
ASTM Buuxetin, March, 1948. Re- 
prints of the proposed method will be 
issued to the industry and comments are 
invited. This method is intended to 
supply a need for proper sampling of 
steam: for the determination of steam 
quality—moisture in steam by the calor- 
imeter method-—and for steam purity, 
determined by either the electrical con- 
ductance method or by evaporation of the 
condensed steam, and the estimation of 
the residue secured. 

The program of Subcommittee IV on 
Methods of Analysis includes the prepara- 
tion of proposed Methods for Acidity and 
Alkalinity, Hardness, Alkali Metals, 
Sodium and Potassium, Chlorine and 
additional methods of nonreferee char- 
acter for Carbon Dioxide and Nitrates. 
The Standard Methods for Phosphate 
(D 515), Sulfate (D 516), and Chlorides 
(D 512) are being studied for revisions. 
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Numerous Actions on Standards Submitted to 
Members for Letter Vote 


At rue 1948 Annual 
Meeting in Detroit approval was given 
to submit to letter ballot of the Society 
proposals from the technical committees 
involving some 129 standards and ten- 
tatives. These proposals as listed on 
the letter ballot which will be mailed to 
the entire membership in August, fall 
into two categories, namely the adop- 
tion of tentative specifications and tests 
as formal standards, and the adoption 
of revisions in existing standards. 

The letter ballot on the actions on 
‘standards will be canvassed on Septem- 
ber 30. : 

In connection with the actions on 
standards it should be noted that only 
by letter ballot of the entire Society 
membership can changes be made in the 
formal standards. The action of an 
annual meeting session alone, or in the 
interval between annual meetings the 
Administrative Committee on Stand- 
ards, can approve for publication as 
tentative proposed new standards, can 
approve revisions in tentative standards 
(which are incorporated immediately), 
or can take action to permit publica- 
_ tion as tentative of proposed revisions in 
standards. _Many such actions, of 
course, are taken at the Annual Meet- 
ing and throughout the year by the 


‘ Standards. 


Administrative Committee on Stand- 
ards. 

A complete list of the items to be 
voted upon appears in the letter ballot 
being sent in a separate mailing to the 
members. Detailed information con- 
cerning most matters referred to letter 
ballot is given in the committee reports 
issued in preprint form to the member- 
ship in advance of the meeting. The 
Summary of Proceedings accompanying 
the letter ballot contains a record of all 
actions taken at the Annual Meeting. 

All newly adopted and revised stand- 
ards will be published in the 1948 Sup- 
plements to the 1946 Book of A.S.T.M. 
The Supplements will be 
in five parts corresponding to the Books 
of Standards, and the respective parts 
will be furnished to the members in ac- 
cordance with the parts of the big 1946 
Book which they have received or in 
line with instructions on file at Head- 
quarters. Inthe meanwhile a number of 
the standards together with all new 


tentatives approved at the Annual 


Metting or through the Administrative 
Committee on Standards will be pub- 
lished in some of the special compila- 
tions of standards or as separates. De- 
tails of the Society’s extensive publica- 
tion schedule are given in another article 
in this BULLETIN. 


- having been held in Detroit during the 


ty 


1949 National Meetings 
in Atlantic City, Chicago, . 
and San Francisco 


Dectston has been reache¢s 
by the Board of Directors to return 
Atlantic City for the 1949 Annua, 
Meeting, using Chalfonte-Haddon Hal: 
as convention headquarters. This de 
cision will please a large number of th 
members and committee members of th 
Society. All of the numerous meetings 
held at Atlantic City have been very 
successful. The dates are June 27 
July 1, inclusive. ea 

The 1949 Spring Meeting a 
A.S.T.M. Committee Week will be hei 
in Chicago during the week beginning 
February 28. Reservations for meeting 
rooms and sleeping room requirement¢ 
have been made at the Edgewateig 
Beach Hotel, and the Chicago Districi¢ 
will act as host during the week. The 
District Council has already discussec 
certain plans, and members will be 
posted of developments later on. 

There will be no exhibit of. testing 
apparatus in 1949, the policy in -cond 
nection with these exhibits being to holc 
them every two years, and with ona 


1948 meeting, none is scheduled unti; 
1950. : 

The Board of Directors is considering 
various cities in which to hold the 19 
Annual Meeting. 

Announcement was made in the May, 
BULLETIN (page 30) of the first Pacifid 
Coast meeting of the Society, this na 
tional meeting being scheduled fox 
October 10-14, 1949, in San Francisco: 
with both the Northern California ana 
the Southern California Districts ¢o- 
operating. Technical sessions and meet: 
ings of various committees are being 
planned and there will be other features 
to be developed under the auspices ot! 
the local committee on arrangements. 


Committees Making Substantial Contributions to 
Building Fund 


As A result of activity in a 
number of the A.8.T.M. technical com- 
mittees on raising of money for the 
A.S.T.M. Building Fund, a rather sttb- 
stantial amount in aggregate has been 
made to the fund, thus reducing the in- 
debtedness on the building. About a 
year ago at the suggestion of certain 
officers of the Society, the technical 
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members by letter. 


committees were invited to contact 
their members in connection with the 
fund, and the accompanying list indi- 
cates those committees which thus far 
have made such contacts.’ Various 
methods were used; for the most part a 
building fund committee was appointed 
and this group contacted its fellow 
In some cases ac- 
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tion was taken at meetings, and other 
methods have been used. 

At the present time the Society’s total 
indebtedness on the building amounts 
to about $16,000. The total cost in- 
cluding grounds, the building, and the 
rather heavy cost of renovation and ex- 
pansion totals close to $190,000, so that 
the Board of Directors is highly gratified 
at the progress that has been made. Of! 
course, it is hoping that in the not toc 
far distant future the building will be 
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= 

red free of encumbrance, and to that 
_ any members and friends of the 
iety are cordially invited to contrib- 
'to the fund. 

“he building has now been occupied 
‘something over two years and this 
iod has added to the conviction that 
decision of the officers and members 
procure the building was a wise one 


‘en any planned effort. 


itributions, 


they held memberships. In part that is 


reason for the “odd cents” appearing in _ 
connection with several of the amounts 


that follow. 


List or Commitrrees Wuicu Have 
UNDERTAKEN SpeEcraL Buri~pinc Funp 


Prosncts, anp AMounts RatsEp 


2 PAcSron Castelrone haces cei $203.33 
every way. The success in procuring A-5 on Corrosion of Iron and 
building and the substantial prog- Sheeluaie Witomks cline. av 120.36 
3 made in financing it is due to the B-1 on Wires for Electrical Con- 
rts of a good many of our officers and é coe pe epee Pear eae 198.65 
mbers. By far the major portions of eee 
contributions came ote SE here ee ee eater oes, 12200 
apanies whose support means so SIO Aree es 

: Ere : AAlovistee pat setae mee aentata. 28 544.58 
ch in underwriting the Society’s B-8 on Electrodeposited Metal- 
rk, but many contributions came lio Continent: i. ence sine 60.33 
m individual members of the Society. C=onCenent ait spices i... 930.00 
The following table does not include C-2 on Magnesium Oxychloride 
ist of several technical committees Cements......-.....+.-+++. 100.00 
ich have had. sums contributed to C-7 on Lime... Parte renee F 88.33 
m by their members even though C-8 on Refractories........... 58.33 
se committees have not yet under- Se Me one ce eine OueTet 
geregates....... sat Arabia 158.50 
Several of (14 on Glass and Glass Prod- 
» committee members grouped their RUG USES cease ranpewn eau aeunsthe s 110.00 
earmarking certain C-16 on Thermal Insulating 
INiatenrials 2 iene cea sarees 90.00 


ounts to the several groups in which 


j September 15—Last Day for Annual Meeting Papers 
Discussion 


mittee on Papers and Publications 


Muvcu of the discussion 
technical papers and reports pub- 
ied in the Proceedings is submitted 
er the meeting “‘by letter.”’ Written 
cussion of papers and reports pre- 
ited at the 1948 Annual Meeting in 
troit will be received by the Com- 


. 


until September 15. 


It will be greatly 


appreciated if all who plan to submit 


such discussion will do so well in 


ad- 


vance of this date so that additional 
time is available for review and sub- 


mission to authors for closure. 


DatTE 
_ August 18 


September 9 
September 20, 21 
October 3 
October 7, 8 
October 11, 12 
October 13 
October 138, 14 
October 13, 14, 15 
October 14 
November 10 
November 13, 14, 
15, 16 
November 16, 17 
November 17, 18, 


Z 19 
November 18, 19 


Schedule of A.S.T.M Meetings 


Group 


New York District 
Meeting 

Committee C-8 on Refractories 

Board of Directors 

Committee D-3 on Gaseous 
Fuels 

Committee D-10 on Shipping 
Containers 

Committee C-16 on Thermal In- 
sulating Materials 5 

Philadelphia District 


PLACE 
Council 
New York City, N. Y. 
Conneaut Lake Park, Pa. 
Philadelphia, Pa. 
Atlantic City, N. J. 


Chicago, Ill. ° 
Atlantic City, N. J. 
Franklin Institute 


Philadelphia, Pa. 
New York, N. Y. 


Committee B-8 on Electrode- 
posited Metallic Coatings 
Committee D-13 on Textile Ma- 
terials 
Dinner and Technical Meeting, Washington, D. C. 
Washington (D. C.) District (Wardman Park Hotel) 
Philadelphia District Franklin Institute 
President’s Night Philadelphia, Pa. 
(Aluminum) 
Committee D-2 on 
Petrolem Products and 
Lubricants 
Committee D-20 on Plastics 
Committee D-9 on 
Electrical Insluating Materials 
Committee C-19 on 
Structural Sandwich 
Constructions 


Washington, D. C. 


Chicago, Ill. 
(Drake Hotel) 


’ Atlantic City, N. J. 
Atlantic City, N. J. 


(A.S.T.M. Headquarters) 
Philadelphia, Pa. 


D-1 on Paint, Varnish, Lacquer, 


and Related Products....... 

D-3 on Gaseous Fuels......... 10. 
D-4 on Road and Paving Mate- 

Tales sate Bo eee ee ee sett 65. 
D-5 on Coal and Coke......... 236 
sD ei OT VCO OG anager eveere ier ine neces 273 
D-8 on Bituminous Waterproof- 

TOR OMAN: housuaS spatter scams eae 66. 
D-10 on Shipping Containers... 273 
D-11 on Rubber and Rubber- 

Tike Material... .:.6..... 609 
D-12 on Soaps and Other Deter- 

(US NE Shap eye Best) puta aS teat: 184 
D-14 on Adhesives............ 20. 
D-18 on Soils for Engineermeg 

IPULRDORESER. pee ame 14. 
D-19 on Water for Industrial 

Uses etn Se Roe ash esse 560 
IDEZOlon URlasticswecssaste nena 423 
E-3 on Chemical Analysis of 

INE CUaIG tantra aah am are we 225 
E-4 on Metallography........ 116 
E-5 on Fire Tests of Materials 

and Constructions...:...... 122 
E-6 on Methods of Testing 

Building Construction....... 26. 
Earmarked from other technical 

GOVeMAE HSS et eae oe - $421.69 
Grand total from all technical 

Committees sae. <tee whee =e $7074 
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RESOLUTION 
OF THE A.S.T.M. 
BOARD OF DIRECTORS 


2 June, 1948 


RESOLVED, that the Board of 
Directors of the American Society 
for Testing Materials notes with 
appreciation the splendid accom- 
plishments of the Detroit Com- 
mittee on Arrangements in plan- 
ning and carrying through various 
functions and details of the Fifty- 
first Annual Meeting of the So- 
ciety.. The activities of the Com- 
mittee contributed greatly to the 
success of the annual meeting. 
The Dinner and Dance and the 
various features of Ladies Enter- 
tainment, for which the Com- 
mittee and the Hostess Committee 
were responsible, were outstand- 
ing events and will long be re- 
membered by all who participated. 
Other important details of the 
meeting, including hotels, ex- 
hibits, plant visits and transpor- 
tation, publicity and financing, 
were ably handled by the various 
subcommittees. 

For all these services the Board 
‘of Directors, for itself and on be- 
half of the Society, extends its 
sincere thanks to the officers and 
members of the Detroit Com- 
mittee on Arrangements. 
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District Officers and Personnel 


Tue District Councils of the Society 
have conducted an election of officers 
and councilors for the ensuing term of 
two years, under the A.S.T.M. Charter 
for Districts, which has been in effect 
since January 1, 1947. This charter 
provides that councilors and officers 
shall be elected by the A.S.T.M. mem- 


bers and committee members in the’ 


respective districts. Ballots were dis- 
tributed in May, and all councilors 
listed on the ballots on recommenda- 
tion of the respective Nominating Com- 
mittees were elected. 


The list of officers and councilors is 
given below. Newly elected councilors 
are indicated by an asterisk (*). Terms 
of approximately one-half of the coun- 
cilors expire each June. 

Several of the districts have already 
planned fall meetings, and members are 
urged to watch the BuLietin for speci- 
fic dates and topics of meetings to be 
sponsored. During the past year sev- 
eral technical meetings sponsored by the 
districts have resulted in very interest- 


ing papers and publications. 


As soon as possible after meeting de- 


List of New or Reelected District Councilors as of June, 1948 
(For complete list see 1948 Year Book, now in preparation) 


Chicago 


Chairman: J. J. Kanter, Crane Co., 
836 S. Michigan Ave., Chicago 5, IIL; 
Vice-Chairman: J. de N. Macomb, Inland 
Steel Co. (Retired), 105 E. Delaware 
Place, Chicago 11, Ill.; Secretary: G. E. 
Stryker, Bell & Howell Co., 7100 McCor- 
mick Blvd., Chicago 45, Il. 

Councilors: C. E. Ambelang, Public 
Service Company of Northern Illinois; 
E. E. Chapman, Atchison, Topeka & Sante 
Fe Ry.; H. B. Emerson, Lehigh Portland 
Cement Co.; J. T. Jarman, Allis-Chalmers 
Manufacturing Co.; G. G. Lamb, * North- 
western Technological Institute; V. C. 
Mehlenbacher,* Swift and Company; 
C. A. Menzel, Portland Cement Associa- 
tion; H. G. Miller, Chicago, Milwaukee, 
St. Paul & Pacific Railroad Co.; HH. H. 
Morgan, Robert W. Hunt Co.; F. A. 
Randall, F. A. Randall and Sons; M. N. 
States, * Central Scientific Co. 


Cleveland 


Chairman: A. J. Tuscany, Arthur J. 
Tuscany Organization, Trade Association 
and Management, 1006 Engineers Build- 
ing, Cleveland 14, Ohio; Vice-Chairman: 
R. T. Bayless, American Society for Met- 
als, 7301 Euclid Ave., Cleveland 3, 
Ohio; Secretary: H. P. Ferguson, Stand- 
ard Oil Co. Ohio, Midland Building, 
Cleveland 15, Ohio. 

Councilors: J. 8S. Adelson,* Republic 
Steel Corp.; Arthur W. Carpenter, The 
B. F. Goodrich Co.; J. V. Emmons, The 
Cleveland Twist Drill Co.; K. H. Osborn, 
The Osborn Engineering Co.; J. M. Stad- 
ter, The Glidden Co.; F. G. Steinebach, 
Penton Publishing Co.; R. L. Wilson, 
Timken Roller Bearing Co.; George 
Yearley,* American Fork and Hoe Co. 


Detroit 


Chairman: ¥..P. Zimmerli, Barnes- 
Gibson-Raymond Div., Associated Spring 
Corp., 6400 Miller Ave., Detroit, 11, 
Mich.; Vice Chairman: C. E. Heussner, 
Chrysler Corp., 12800 Oakland Ave., 
Detroit 31, Mich.; Secretary: C. M. 
Gambrill, Research Labs., Ethyl Corp., 
1600 W. Hight Mile Rd., Detroit 20, Mich. 


Councilors: W. R=: Frazer,* Michigan 


32 


. Ethyl 


Consolidated Gas Co.; C. M. Gambrill. 
Corp.; . J. Herzig,* Climax 
Molybdenum Co. (of Mich.); D. M. 
McCutcheon,* Ford Motor Co.;3 C. A. 
Siebert, * University of Michigan; E. W. 
Upham, Chrysler Corp.; G. B. Watkins, * 
Libbey-Owens-Ford Glass Co.; H. R. 
Wolf,* General Motors Corp. 


New England 


Chairman: V. J. Altieri, Eastern Gas 
and Fuel Associates, Everett Plant, 
Everett 49, Mass.; Vice-Chairman: 
M. N. Clair, The Thompson and Lichtner 
Co., Inc., 8 Alton Place, Brookline 46, 
Mass.; Secretary: C. G. Lutts, U. S. 
Navy Materials Lab., U. S. Naval Ship- 
yard, Boston 29, Mass. 


Councilors: J. J. Allen, Firestone Rub-— 


ber and Latex Products; E. N. Downing, 
Ga Laboratory, General Electric 
0. 


New York 


Chairman: Myron Park Davis, Otis 
Elevator Co., 44 Wells Ave., Yonkers 1, 
N. Y.; Vice-Chairman: E. A. Snyder, 
Socony-Vacuum Oil Co., Inc., 26 Broad- 
way, New York 4, N. Y.; Secretary: G. 
O. Hiers, National Lead Co., 105 York 
Street, Brooklyn 1, N. Y. 

Councilors: A. G. Ashcroft,* Alexander 
Smith & Sons Carpet Co.; W. H. Bassett, 
Jr. (In Army Service), Anaconda Wire and 
Cable Co.; H. C. R. Carlson, The Carlson 
Co.; W. F. Collins,* New York Central 
System; H. G. Farmer, Universal Atlas 
Cement Co.; J. C. Fox, Doehler-Jarvis 
Corp.; Ephraim Freedman, R. H. Macy 
and Co.; C. T. Hatcher, Consolidated 
Edison Co. of New York, Inc.; E. P. 
Pitman, Port of New York Authority; 
C. H. Rose,* National Lead Co.;. Gordon 
Thompson, Electrical Testing Labs., Inc.; 
J. R. Townsend,* Bell Telephone Labs., 
Inc.; J. 8. Vanick,* The International 
Nickel Co., Inc.; R. M. Wilhelm, Miller 
and Weber. 


Northern California 


Chairman: Dozier Finley, Research 
Consultant, 2725 Ashby Place, Berkeley 
5, Calif.; Vice-Chairman: G. H. Raitt, 
Steel Tank & Pipe Co. of Calif., Berkeley 
2, Calif.; Secretary: P. V. Garin, South- 
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DISTRICT ACTIVITIES 


- 


- Mattison Co.; 


a See nee 


tails are definite, each member and com 


mittee member in the specific area r 

. e . . . x 7 
ceives a direct-mail notice, and usual 
by] . .. ea 
other groups of technical men in ff 


7 


area concerned with the subject unc, 
discussion are also invited. i 

A complete list of district councils 
will appear in the 1948 Year Boo 
Many of the councilors’ terms car 
through 1949, and the list- below not 
only newly elected councilors and « 
ficers and reelections of those whe 
terms expired in 1948. 


ern Pacific Co., 65 Market St., San Fras 
cisco 5, Calif. 

Councilors: R. N. Conner,* The Bali 
win Locomotive Works; H. A. William 
Stanford University. 


Philadelphia 


Chairman: A. O. Schaefer, Midva 
Co., Philadelphia 40, Pa.; Vice-Chairman 
EK. J. Albert, Thwing-Albert Instrume# 
Co., Penn St. and Pulaski Ave., Philadéd 
phia 44, Pa.; Vice-Chairman: E. 1} 
Spring, Henry Disston & Sons, Inc., Unrw 
and Milnor Sts., Philadelphia 35, Pe 
Secretary: Tinius Olsen, 2nd, Tini. 
Olsen Testing Machine Co., Easton Roai 
Willow Grove, Pa. 

Councilors: W. J. Diederichs,* TT” 
Autocar Co.;  G. E. Doan,* Lehigh Ur 
versity; Henry Grinsfelder,* Resinos 
Products and Chemical Co., Inc.; H.% 
Hancock, The Atlantic Refining Co.; 
O. Hausmann,* Continental-Diamom 
Fibre Co.; C. R. Hutchcroft,* Keasby ax 
G. Y. Jean,* James Les 

G. H. Mains, Natiom 
Vulcanized Fibre Co.; R. B. Rohrez 
Armstrong Cork Co.3 H. W. Stuart 
U.S. Pipe and Foundry Co.; J. F. Vogde 
Jr., Consulting Engineer; F. G. Tatna 
Baldwin-Southwark Corp. 


Pittsburgh 


Chairman: J. J. Bowman, Aluminw 
Company of America, 801 Gulf Buildin 
Pittsburgh 19, Pa.; Vice-Chairman: J. | 
Paine, Chief Engineer of Tests, City 
Pittsburgh, Centre Ave. and Dithrids 
St., Pittsburgh 13, Pa.;° Secretary: M. 4 
Baker, West Penn Power Co., Box 9 
Springdale, Pa. 

Councilors: F. H. Allison, Jr.,* Unite 
Engineering and Foundry Co.; R. « 
Biggs, * Pittsburgh-Corning Corp.; R. . 
Frye, * Westinghouse Electric Corp.; H._ 
Hebley,* Pittsburgh Coal Co.; Ma 
Hecht, Adviser, Power Stations Cher 
istry; F. M. Howell, Aluminum Compar 
of America; C. L. Kent,* Jones ar 
Laughlin Steel Corp.; J. N. Rocheé 
Koppers Co., Inc.; Mary E. Warga, Uni 
versity of Pittsburgh; M. C. Wylie, G 
lick-Henderson Co., Inc. 


St. Louis 


Chairman: J. C. Hostetter, Mississip) 
Glass Co., Main and Angelica Sts., & 


and Sons Co.; 
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is 7, Mo.; Vice-Chairman: S. B. 
perts, Robert W. Hunt Co., 1403 Syn- 
te Trust Bldg., St. Louis 1, Mo.; 
iretary: J. M. Wendling, City of St. 
us, Municipal Testing Lab., 55 Munic- 
_Courts Bldg., St. Louis 3, Mo. 
rouncilors: EK. J. Russell, Mauran, 
jssell, Crowell & Mullgardt; H. E. 
pdemann, Consulting Chemist. 


Southern California 


vyhairman: C. E. Emmons, The Texas 
pany, 929 S. Broadway, Los Angeles 
|Calif.; Vice-Chairman: F. J. Converse, 
lifornia Institute of Technology, 1201 
| California St., Pasadena 4, Calif.; 
retary: H. W. Jewell, Pacific Clay 
) * 306 W. Ave. 26, Los Angeles 31, 
lif. 


rtland Cement Co.; M. 8S. Mayo,* 
ixtile Engineer; R. B. Stringfield, Con- 
ing Chemical Engineer; J. T. Young,* 
Angeles Bureau of Standards. 


Western New York-Ontario 


Chairman: O. W. Ellis, Ontario Re- 
search Foundation, 43 Queen’s Park, To- 
ronto, Ont., Canada; ~ Vice-Chairman: 
L. F. Hoyt, National Aniline Div., Allied 
Chemical & Dye Corp., Box 975, Buffalo 
5, N. Y.; Vice-Chairman: L. V. Foster, 
Bausch & Lomb Optical Co., 635 St. Paul 
St., Rochester 2, N. Y.; Secretary: Joseph 
Gentile, Pittsburgh Testing Laboratory, 
257 Franklin St., Buffalo 2, N. Y. 


Councilors: J. F. Barton, Federal Port- 
land Cement Co.; C. W. Georgi, Quaker 
State Oil Refining Co.; N.S. Grace, Dun- 
lop Tire and Rubber Goods Co., Ltd.; R. 
A. Kundinger, Dominion Rubber Co.; 
I. C. Matthews, Eastman Kodak Co.; 
Alden Merrill, American Brass Co.; O. 
M. O'Neill, Niagara Alkali Co.; H. G. 
Swan, Symington-Gould Corp.; F. A. 
Webber,* Wickwire Spencer Steel Div., 
The Colorado Fuel and Iron Corp. 


The complete personnel of the new 


Washington (D. C.) District Council 
was published in the January BuLLE- 
TIN, page 11, In connection with the 
formal organization of the Lower Ohio 
Valley District, the Nominating Com- 
mittee is organizing, and a slate of of- 
ficers will be announced to the members. 
in that area in the early fall, with the 
election being conducted by the Admin- 
istrative Committee on District Ac- 
tivities. 

A map showing the areas of the re- 
spective districts was published in the 
May BuLuetin, page 45, and there was 
a list of the approximate number of 
members and committee members in 
the respective districts. About 85 to 
90 per cent of the membership -in the 
United States is now included in the 
13 districts that have been established. 


- Three Districts 


: In THE late spring three 
the A.S.T.M. districts sponsored in- 
resting and successful meetings which 
ve not been noted in the ASTM 
JLLETIN, although they were listed 
the complete table of meetings pub- 
hed as part of the Report of the Board 
Directors. 
Boston Meeting.—At the Boston meet- 
g, held in one of the buildings of 
ortheastern University on Wednes- 
vy, April 14, 1948, President T. A. 
xyd delivered his discussion on ‘‘Re- 
arch—Everybody’s Doing It!”’ and 
ere were two prepared discussions, one 
y A. L. Shields, Materials and Process 
agineer, Westinghouse Electric Corp., 
ringfield, Mass., on ‘“‘Finding Answers 
Materials Problems in Electrical 
yuipment,” and the other by Profes- 
r A. G. H. Dietz, Department of 
uilding Engineering and Construction . 
id Director, Plastics Research Labora- 
ry, Massachusetts Institute of Tech- 
logy, Cambridge, Mass., on “Finding 
aswers to Materials Problems in the 
astics Field.”’ While attendance was 
w because of inclement weather, those 
esent felt well repaid for the neces- 
ry exposure to the elements. Ar- ~ 
ngements for this meeting were 
ndled by the New England District 
ficers, H. L. Sherman, Chairman; V. 
Altieri, Vice-Chairman; M. N. Clair, 
cretary; with Professor W. C. Voss 
ranging the program. 
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New England, New York, 


Hold Late Spring, Early Summer Meetings : 


and Western New York-Ontario Have Interesting Sessions 


New York Meeting—The session 
sponsored by the New York District 
at the Engineering Societies Building 
on April 13, 1948, was another in the 
series of rather unusual meetings which 
this group has sponsored, each of which 
has been very successful. The subject 
was ‘‘Weather, of Vital Interest to Ma, 
Pa, and the Kids, to Farms and Indus- 
try.”” The two principal speakers were 
V. J. Schaefer, Research Assistant in 
Chemistry, Physical Studies Section 
Research Laboratories, General Electric 
Co., Schenectady, N. Y., whose topic 
was ‘‘Modification of Clouds in the 
Free Atmosphere,” and P. E. Kraught, 
Supervisor of Meteorology, American 
Air Lines, LaGuardia Field, New York, 
who spoke on “Margin of Error in 
Weather Forecasts.” A. A. Jones, 
Anaconda Wire and Cable Co., acted 
for the New York District in securing 
the speakers and setting up the general 
program, under the main program com- 
mittee headed by C. H. Rose, National 
Lead Co. Myron Park Davis, Otis 
Elevator Co.; District Chairman; E. 
A. Snyder, Socony-Vacuum Oil Co., 
Inc., District Vice-Chairman; and G. O. 
Hiers, National Lead Co., District Sec- 
retary, also had a part in planning the 
meeting. 

Western New York-Ontario Meeting.— 
The very successful meeting had been 
planned for some time by the Western 
New York-Ontario District officers, 
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T. L. Mayer, Buffalo Public Library, 
Chairman; O. W. Ellis, Ontario Research 
Foundation, Vice-Chairman; and Joseph 
Gentile, Pittsburgh Testing Labora- 
tory, Secretary. The meeting was a 
joint one with the Niagara Peninsula 
Branch of the Engineering Institute of 
Canada, and Mr. R. A. Coombes, 
English Electric Co. of Canada, Ltd., 
Vice-Chairman of the E. I. C.; together 
with J. J. Miller, Niagara, St. Catha- 
rines & Toronto R. R., Secretary; and 
M. F. Ker, Stamford Township Engi- 
neer, Chairman, aided in setting up the 
meeting. 

The speaker, Dr. R. B. Gordon, Man- 
ager, Metallurgical Development Sec- 
tion, Westinghouse Electric Corp., Pitts- 
burgh, Pa., gave a most interesting talk 
with numerous excellent slides on the 
broad subject of “Materials for Gas Tur- 
bines,”’ and the more than 110 present 
certainly received a very basic and de- 
tailed knowledge on just what materials 
engineers have been able to develop to 
meet some of the rigorous requirements 
of gas turbine operation. 

This meeting was held at the Red 
Casque Inn, three miles north of Ni- 
agara Falls, Ontario, and is the second 
meeting which this A.S.T.M. district 
has held with a Canadian group, the 
first one having been held in May, 1944, 
in Toronto with the Affiliated Engineer- 
ing and Allied Societies in Ontario, of 
which Dr. O. W. Ellis was President. 
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TECHNICAL COMMITTEE NOTES 


- Joint Committee Requests Data on High-Temperature ane 
Low-Temperature Testing Equipment 


In 1940, the A.S.T.M.- 
A.S.M.E. Joint Committee on Effect of 
Temperature on the properties of Met- 
als conducted a detailed survey of the 
high-temperature testing equipment in 
this country. During the recent war, 
the results of this survey were found to 
be of considerable aid to Government 
agencies in setting up correlated re- 
search programs on high-temperature 
problems. Considerable expansion of 
these facilities has occurred during the 


Sectional Committee Preparing 
New and Revised Pipe Standard 


A NEw standard for’stain- 
less steel pipe and revisions of the exist- 
~ ing Basic Standard B36.10 for standard 
pipe are in process of completion through 
the work of the Sectional Committee on 


Standardization of Wrought-Iron and 


Wrought-Steel Pipe and Tubing func- 
tioning under the procedure of the 
American Standards Association. This 
committee, carrying the designation 
B36, is sponsored jointly by the A.S.- 
T.M. and The American Society of 
Mechanical Engineers. 

At meetings of the committee held in 
recent months considerable progress has 
been made and it is anticipated in the 
early fall the two standards will be 
approved for reference to letter ballot. 

Serving on this sectional committee 
are representatives of leading associ- 
ations and groups concerned with the 
production and use of all kinds of pipe. 
The work of the committee is partic- 
ularly important in setting up schedules 
of pipe sizes, weights, thicknesses, etc. 
in the interest of simplification and ease 
of ordering. 

The new committee officers, who have 
been functioning since the committee 
held its first meeting in many years late 
in 1947, areasfollows: Chairman, J. J. 
Kanter, Crane Co.; Vice-Chairman, 
J. Roy Tanner, Tanner & Arnold; 
Secretary, L. W. Kattelle, Walworth Co. 
Mr. Tanner has been serving as chair- 
man of a special section working on a 
revision of the Basic Standard B36.10, 
and J. J. B. Rutherford, Babcock & 
Wilcox Tube Co., has been heading up 
the group working on the stainless steel 
pipe standard. 
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past eight years, rendering the original 
survey obsolete. The Joint Committee 
is therefore undertaking a revision of 
this survey, which is to include low- 
temperature as well as high-temperature 
testing facilities. A summary of the 
survey will be published in the Pro- 
ceedings of the Society as a part of the 
annual report of the Joint Committee. 
The Joint Committee has distributed 
to many of the laboratories in this 
country a sample data sheet and details 


of types of testing equipment on which 
information is desired. Since the com 
mittee is anxious that the survey be az 
complete as possible, any laboratories 
which have facilities for studying tenn i 
perature effects, and who have not re 
ceived this material from. the Committe 
areurgedtowriteA.S.T.M. Headquarter 
for copies of the information. All re« 
plies will be referred to Mr. R. F. Mie 
ler who is the Chairman of the Section 
responsible for assembling the data. 


New Subcommittee on Water-borne Industrial Wastes 


Committee D-19 on Industrial Water 
has recently formed a new subcom- 
mittee known as Subcommittee VII on 
Water-borne Industrial Wastes. The 
scope of this subcommittee comprises 
the preparation of standard methods 
for sampling of water-borne industrial 
wastes, the preservation and analysis of 
samples, and the methods of reporting 
the results of such analysis. 

Tue scope of the activity 
of the subcommittee will be restricted 
to wastes developing or being produced 
in an industrial plant, thus analysis 
and procedures apply only to intake 
and outfall water together with various 
process steps in the plant. 

Present-day trends are definitely in 
the direction of every industry keeping 
its own house in order and disposing of 
its own refuse rather than dumping it on 
its neighbor as in the case with many 
water-borne wastes. Many laws and 
regulations are being enacted to prevent 
ruthless dumping of such refuse. Cer- 
tain difficulties arise in attempting to 
formulate these laws and regulations 
since deleterious amounts may not be 
definitely known as there is no accepted 


‘method by which to determine them. 


Thus since the restrictor desires to be 
fair with his clientele, the regulation 
may be written in a manner devoid of 
method of determinations or permissible 


amount by any specific method and 
hence ambiguous and difficult to en- 
force. Also the restrictor may drawy 
from the hat a specification which places 
an extreme hardship upon the producer 
since its requirements are altogether toa 
restrictive or based on poor methods of) 
determination. 


The facts thus stated have caused 
D-19 on Industrial Waters to conside 
this problem. Investigation shows thati 
most methods for water analysis now 
recognized are applicable only to po! 
table water, boiler water, or household 
sewage and cannot be applied to waters? 
carrying concentrations of normal in 
dustrial wastes. It is intended then tos 
obtain or develop methods which may 
be standard methods for the guidance 
of all concerned with these problems. 


This matter is being brought to the 
attention of the membership as a whole 
in the belief that there may be members) 
of committees other than Committee D- 
19 who may be interested in this sub 
ject. The chairman of the new sub 
committee, L. Drew. Betz, Generai 
Manager, W. H. & L. D. Betz, Phila- 
delphia, is actively seeking the names 
of all members interested in this subject.. 
If the matter is of interest to you, you 
are requested to forward your name and! 
address to Headquarters. 


Tested Samples Desired for Studies on 
Thermal Conductivity of Insulating 
Fire Brick 


ALTHOUGH Committee C-8 
on Refractories has a standard method 
for determining the thermal conduc- 
tivity of insulating fire brick, a rela- 
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tively simple alternate method is beingg 
investigated. This is the result of the: 
work of Dr. H. C. Dickinson and hisk 
associates at the National Bureau of} 
Standards, Washington, D. C. Their 
equipment and procedure have bet 
developed to the place where a comm 


parison is to be made of the data ob- 
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ained by the new method and estab- 
shed procedures. Dr. Dickinson would 
werefore appreciate receiving samples 
f insulating fire brick on which the 
nermal conductivity has been deter- 
nined by established methods, so that 
hese materials can be retested to obtain 
he necessary information. Those who 
an cooperate in the project should 
orrespond with Dr. Dickinson for fur- 
her details. Much of the success in in- 
estigating the new method will depend 
pon the cooperation. 

—_—_—— 


STEPS are now being 
ficen looking toward the early organi- 
on of a new Technical Committee 
n Appearance. So-many committees 
f the. Society are interested in various 
hases of the subject that there has been 
eed for a central coordinating agency 
o whom all of the other technical com- 
aittees might turn for expert advice on 
he subject. A new technical commit- 
ee accordingly has been authorized by 
he Board and the following tentative 
tatement of scope has been assigned: 


“To improve and develop methods for 


Committee C-21 on Whitewares 


A NEW Committee on 
Whitewares has recently been author- 
ized by the Board of Directors, which 
committee will work in cooperation with 
the existing white wares division of the 
American Ceramic Society much in the 
manner that our Committee C-8 on 
Refractories is cooperating with the 
American Ceramic Society in the refrac- 
tories field. The scope of the com- 
mittee is expected to include all types of 


whitewares including sanitary ware, 
electrical porcelain, laboratory porce- 
lain, stoneware, dinnerware, and ce- 
ramic tile. 

The personnel is now being assembled 
to include not only repregentatives of 
manufacturers and users of the products 
but also suppliers of the basic materials. 
The early activity of the committee will 
no doubt deal for the most part with 
methods of test. The work of this com- 
mittee should be of interest to a number 
of A.S.T.M. members. 


New Committee on Appearance 


describing and evaluating the appearance 

properties (such as color, gloss, opacity, 

and texture) of engineering materials by: 

1. Formulating terms and definitions 
generally applicable for describing 
the appearance of engineering ma- 
terials. 

2. Developing, or coordinating with 
technical committees the de- 
velopment of, standard methods 
of measurement of fundamental 
and broadly general appearance 
properties. 

3. Assisting the technical committees 
to improve appearance tests by 
advice and suggestions. 

4. Reviewing and recommending ap- 


proval or revision of all A.S.T.M. 
methods of testing, existing or 
proposed, involving appearance 
factors. 

5. Serving, with the approval of the 
Board of Directors, as liaison 
agent between the Society and 
other organizations in matters 
concerned with factors of appear- 
ance.” 


It is expected that an organization 
meeting will be held some time this 
fall. M. Rea Paul, Frederic H. Rahr, 
Inc., has been designated temporary 
chairman to effect organization and the 
personnel is now being assembled. 


New Technical Committee on Structural Sandwich 


| AN INTERESTING expan- 
jon i in the field of engineering materials 
overed by the Society is represented in 
he organization of Committee C-19 on 
tructural Sandwich Constructions. 
‘he organization meeting of this new 
ommittee was held at A.S.T.M. Head- 
uarters on January 30. An attendance 
f 30 representatives of producer. and 
onproducer interests in this field gave 
vidence of the interest in this new 
etivity of the Society. Considerable 
iscussion revolved around a proper 
tatement of scope upon which the com- 
1ittee would base its activities. It was 
salized that the scope in turn would be 
fluenced by an acceptable definition 
f the term “‘structural sandwich con- 
ruction.” A tentative definition now 
eing considered is as follows: 


“Structural Sandwich Construction is a 

Minar construction comprising a com- 
ination of alternating dissimilar simple or 
gmposite materials assembled and inti- 
ately fixed in relation to each other so as 
) use the properties of each to attain 
yecific structural advantages for the 
hole assembly.” 


Numerous structural sandwich con- 
ructions have been developed, many 
f which are well known to engineers. 
hese usually include dense materials 
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Constructions—Committee C-19 Organizes 


as the faces, involving metal or plastics 
or some related substance, between 
which faces will be found a light-weight 
porous or expanded material such as 
balsa wood, cellular plastic construction, 
ete. 


A joint meeting of the Advisory and 
the By-laws Subcommittees was held on 
March 3 during A.S.T.M. Committee 
Week in Washington, D. C., at which 
time plans were made for a full dress 
meeting of the committee during the 
Annual Meeting in Detroit. Initial con- 
sideration was also given to the pro- 
posed By-laws. 


Four subcommittees have been formed 
and are already actively pursuing their 
work. The new committee with all sub- 
committees met in Detroit on June 21, 
at which time the By-laws were adopted, 
subject to letter ballot, which include an 
approved scope under which the com- 
mittee plans to now operate. The scope 
reads as follows: 


ScorE: The development of test meth- 
ods and specifications applicable to 
structural sandwich constructions. 
Test methods and specifications on 
basic materials, as covered by other 
committees, shall be used when 
applicable. 
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Subcommittee I on Mechanical Prop- 
erties of Basic Materials (R. C. Platow, 
Chairman) in its initial program will 
consider only those core materials not 
covered at present by other A.S.T.M. 
committees, and will establish a data 
sheet on the properties of core as well as 
face materials. 

Subcommittee II on Mechanical Prop- 
erties of Basic Sandwich Construction 
(EB. W. Kuenzi, Chairman) has estab- 
lished several sections to which will be 
allocated for study the various types of 
tests on sandwich constructions deemed 
advisable for consideration. 

Subcommittee III on Permanence, 
Durability, and Simulated Service (D. 


G. Reid, Chairman) will operate at 


present with one section on exposure 
facilities and six sections on end use 
requirements. 

Subcommittee IV on Nomenclature 
and Definitions (J. M. Stevens, Chair- 
man) has reached general agreement on 
a definition for “structural sandwich 
constructions,” noted above, which to- 
gether with other definitions of terms 
will be circulated for further comment. 

A Subcommittee on Research has now 


‘been authorized as a result of the Detroit 


meetings. 
The temporary officers of the new 
committee are: Chairman, A. G. H. 


Dietz; Vice-Chairman, D. G. Reid; and 
Secretary, E. C. Hartmann. The Ad- 
aD 


visory Subcommittee consists of the 
officers, subcommittee chairmen, and 
the following members-at-large: R. B. 
Crepps, L. J.. Markwardt, and R. C. 
Platow. The initial membership list is 
noted below. 

. The committee expects to hold its next 
meeting at, A.S.T.M. Headquarters on 
November 18 and 19. 


Init1AL MermBersHie OF CoMMITTEE 
C-19 on STRUCTURAL SANDWICH 
CONSTRUCTIONS 
Temporary Chairman: A. G. H. Dietz, 


Massachusetts Institute of Technology 
Temporary Vice-Chairman: D. G. Reid, 
Chance Vought Aircraft Division of 
United Aircraft Corp. 
Temporary Secretary: E. C. Hartmann, 
Aluminum Research Laboratories, Alu- 
minum Company of America 


Aluminum Company of America, E. C. 

_ Hartmann 

American Structural Products Co., E. C. 
Shuman 

Baldwin Locomotive Works, F. G. Tatnall 

Bell Telephone Laboratories, Inc., R. C. 

' Platow 

The Celotex Corp., B. A. Savage and 
W. B. Waterfall 

Chance Vought Aircraft Division of 
United Aircraft Corp:, D. G. Reid 


Symbols and 


ie who follow 
the activities of our various technical 
committees as reported in the BULLE- 
TIN will know that Committee E-9 on 
Fatigue is currently working on a 
Manual for Fatigue Testing which 
should be completed late this year or 
early next. 

One chapter of this Manual will 
deal with the nomenclature and sym- 
bols used in fatigue testing. As this 
is such an important subject it has 
been felt desirable to publish the pro- 
posed text of this chapter in the 
BULLETIN so that it may be reviewed 
by the members of the Society at 
large and constructive comment or 
criticism which they may wish to 
make can be transmitted to the com- 
miftee for consideration before the 
Manual is printed. Such discussion 
may be sent directly to Mr. J. M. 
Lessells of Lessells and Associates, 916 
Commonwealth Ave., Boston 15, 
Mass., or can be sent to A.S.T.M. 
Headquarters for transmittal to the 
committee. 


Part I.—Sympous Usep 1n Faticur 
TESTING 


The American Standard Letter 
Symbols for Mechanics of Solid Bodies 


36 


Chrysler Corp., John Bidek and M. F. 
Rankin 

Civil Aeronautics Administration, Stanley 
Yagiela 

Committee B-7 on Light Metals and 
Alloys, Cast and Wrought, R. B. Smith 

Committee D-7 on Wood, J. A. Liska 

Committee D-11 on Rubber and Rubber- 
Like Materials, Simon Collier 

Committee D-14 on Adhesives, A. G. H. 
Dietz and R. C. Platow 

Committee D-20 on Plastics, R.. H. Witt 

Committee E-6 on Methods of Testing 
Building Constructions, K. F. Wendt 

A. G. H. Dietz, Massachusetts Institute of 
Technology 

The Dow Chemical Co., J. W. Everson 

E. I. du Pont de Nemours and Co., Inc., 
H. W. Paine 

Armin Elmendorf, The Elmendorf Corp. 

Goodyear Tire & Rubber Co., Aircraft 
Division, O. W. Loudenslager 

Haskelite Manufacturing Corp., J. H. 
Tigelaar 

Hercules Powder Co., H. C. Malpass 

Johns-Manville Corp., 8. E. Williams 

K. W. Kruger, U. S. Forest Products 


Laboratory 

E. W. Kuenzi, U. 8S. Forest Products 
Laboratory 

L. J. Markwardt, U. 8. Forest Products 
Laboratory 


The Glenn L. Martin Co., 8. A. Gorden 
and T. P. Pajak 


Nomenclature for Fatigue Testing 


(ASA No.: Z10.3-1942)! are recom- 
mended. For stress, the use of S 
with appropriate subscripts is pre- 
ferred for general purposes. The 
Greek symbols are generally preferred 
for mathematical analysis. 


SYMBOL TERM 
Area of cross-section 

Ci Cycle ratio 

c Distance from centroid to outer- 
most fiber 

Dord Diameters 

if Frequency 

ii Moment of inertia 

dl Polar moment of inertia 

I Stress concentration or strength 
reduction factor with suitable 
subscript 

nor N Number of cycles 

PorW Load 

q Notch sensitivity 

R Stress ratio 

Sore Stress, normal 


One Stress Cycle 


Fig. 1. 
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R.A. Miller, Consolidated Vultee Aircraft 


Corp. ; } 

National Bureau of Standards, B.— 
Axilrod and J. J. Lamb 

N. M. Newmark, University of Ilinois 

North American Aviation, Inc., G. 
Huisman 

Owens-Corning Fiberglas Corp., R. E 
Crepps, J. H. Gibbud, and Harolp 
Perrine 

Pittsburgh Corning Corp., R. A. Biggs 

Plaskon Division, Libbey-Owens-Fo 
Glass Co., M. H. Bigelow and C. B 
Britt 

Polytechnic Institute of Brooklyn, 
partment of Aeronautical Engineerin 
and Applied Mechanics, B. A. Bole‘ 
and H..F. Mark , 

G. M. Rapp, John B. Pierce Foundation 

F. W. Reinhart, National Bureau ¢ 
Standards 

The Resinous Products and Chemical Ce 
Inc., R. E. Pflaumer 

Reynolds Metal Co., R. B. Smith 

U.S. Department of the Air Forces, R. ’ 
Schwartz 

U. S. Department of the Navy, Bureau ¢ 
Aeronautics, L. B. Hutchinson, J. A 
Roy and J. M. Stevens 

U.S. Department of the Navy, Bureau ¢ 
Ships, Code 350 

United States Plywood Corp., 
Hemming 

R. K. Witt, Johns Hopkins University 


C.F 


S,orr Stress, shear 

fh Torque 

t Time 

toré Temperature? 

w Circular frequency = 27 f 
Part JII.—NOMENCLATURE FO: 


Faticute TrEstine? 


Stress Cycle.—A stress cycle is th: 
smallest section of the stress-tim 


1 Obtainable Sion the American Standard 
Association, 70 E. 45th St., New York 17, N. 4 
(. 30 cents per copy). 

2 Use @ for temperature where time, é, is alsi! 
used. 

3 The nomenclature given here refers to tensix 
and compressive stresses but is also applicable | 
shear stresses. 


One Stress Cycle 
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: A 


* Steady Tensile Stress (not a Fatigue Test) 


Fluctuating Tensile Stress 
(Stax, & Smin. Tensile) 


Fluctuating Stress 
Smax. (Tensile) Numerically Greater than 
Smin, (Compressive ) 


Completely Reversed Stress 
Smax. = ~Smin. 


Fluctuating Stress 
Smax, (Tensile) Numerically less than 
Smin, (Compressive) 


Fluctuating Compressive Stress 
(Smax. & Smin, Compressive ) 


Steady Compressive Stress 
(not a Fatigue Test) 


Fig. 2. 


function which is repeated periodi- 
eally and identically as shown in 
mig.1. 

ominal Stress, S.—The stress cal- 
culated on the net section by simple 
theory such asS = P/AorS = 
Mc/IorS, = Tc/J without taking 
into account the variation in stress 
conditions caused by geometrical 
discontinuities such as_ holes, 
grooves, fillets, etc. 
[aximum Stress, Smaz.—The highest 
algebraic. value of the stress in the 
stress cycle, tensile stress being 
considered positive and compressive 
stress negative. 

linimum Stress, Smin—The lowest 
algebraic value of the stress in the 
stress cycle, tensile stress being con- 
sidered positive and compressive 
stress negative. 

ange of Stress S,—The algebraic 


difference between the maximum > 


and minimum stress in one cycle, 
that is, S, tJ anaes ae Sue For 
most cases of fatigue testing the 
stress varies about zero stress but 
other types of variation may be ex- 
perienced as shown in Fig. 2. 
lternating Stress Amplitude (or Vari- 
able Stress Component), S..—One 
half the range of stress, that is, 
Sa — S,/2. 


Mean Stress (or Steady Stress Com- 
ponent), Sm.—The algebraic mean 
of the maximum and minimum 
stress in one cycle, that is, Sn = 
(Smaz- ap Sina) 7 2: 

Stress Ratio, R.—The algebraic ratio 
of the minimum stress and the 
maximum stress is one cycle, that 
is, R= Senay Salen: 

Stress Cycles Endured, n.— The num- 
ber of cycles which a specimen has 
endured at any stage of a fatigue 
test. 

Fatigue Life, N.—The number of 
stress cycles which can be sustained 
for a given test condition. 

Cycle Ratio, (.—The ratio of the 
stress cycles applied at a given stress 
level to the expected fatigue life at 
that stress level based on the S-N 
diagram, thatis, C=n/WN. 

S-N Diagram.—A plot of stress 
against number of cycles to failure. 
It is usually plotted S versus log N, 
but a plot of log S versus log N is 
sometimes used. 

Fatigue Limit (or Endurance Limit’), 
S,.—The limiting value of the stress 
below which a material can presum- 
ably endure an infinite number of 
stress cycles; that is, the stress at 
which the S-N diagram becomes 


4 ‘Fatigue limit’’ is considered preferable. 


horizontal and appears to remain 
so. It should be noted that certain 
materials and environment preclude 
the attainment of a fatigue limit. 

If the stress is not completely re- 
versed, it is necessary to state what 
is meant by the fatigue limit. It 
may be expressed in terms of the 
alternating stress amplitude or the 
maximum stress but it is also neces- 
sary to state the value of the mean 
stress, minimum stress, or stress 
ratio. 

Fatigue Strength,® S,.—The greatest 
stress which can be sustained for a 
given number of stress cycles with- 
out fracture. The number of cycles 
should always be given. The same 
considerations as given under 
Fatigue Limit should apply where 
the mean stress is not zero. 

Fatigue Ratio (or Endurance Ratio‘). 
The ratio of the fatigue limit (or 
endurance limit), S., or fatigue 
strength, Sn, to the static tensile 
strength, S,, that is, S./Su. or 
Sn/ Su. 

Stress Concentration Factor, K:.— 
The ratio of the greatest stress in 
the region of a notch or other stress 
concentrator as determined by ad- 
vanced theory, photoelasticity, or 
direct measurement of elastic strain, 
to the corresponding nominal stress. 

Fatigue Strength Reduction Factor,’ 
K;—The ratio of the fatigue 
strength of a member or specimen 
with no stress concentration to the 
fatigue strength with stress concen- 
tration. K; has no meaning unless 
the geometry, size, and material of 
the member or specimen and stress 
range are stated. 

Notch Sensitivity, g—A measure of 
the degree of agreement between Ky 
and K, for a particular specimen or 
member of given size and material 
containing a stress concentrator of 
given size and shape. Thus: g = 
(K;—1)/(K:— 1). Notch sensi- 
tivity varies between zero (where 
K; = 1) and unity (where Ky = 
K,). 


5 ‘Fatigue strength’ may also be considered to 
be a preferred general term, of which ‘‘fatigue 
limit” is a special case. 

6 Fatigue ratio is considered preferable. 

7In some cases an author may like to use a 
shorter term, ‘‘fatigue notch factor.”’ 


Report on International Soil Congress 


Tue Second International 
onference on Soil Mechanics and 
oundation Engineering and the Inter- 
ational Conference for Underground 
own Planning was officially opened by 
r. Ir. W. J. H. Harmsen, Representa- 
ve of The Netherlands Government at 
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the City Theatre, Rotterdam, on June 
22, 1948. 

Technical sessions of the Soil Me- 
chanics Conference were held at the 
Palace Theatre, Rotterdam. The total 


membership of the conferences was 591, - 


and that of the American delegation was 
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38. In the absence of P. C. Rutledge, 


Chairman of the U. S. National Com- 


mittee on Soil Mechanics, T. A. Middle- 
brooks, Vice-Chairman, acted as chair- . 
man. The U.S. Engineers, The Bureau 
of Reclamation, many universities, en- 
gineering and educational societies were 
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represented. A.S.T.M. was officially 
represented by E. J. Kilcawley, Rens- 
selaer Polytechnic Institute, Chairman 
of A.S.T.M. Committee D-18 on Soils 
for Engineering Purposes, and Frederick 
J. Converse, California Institute of 
Technology, Vice-Chairman of D-18. 
Certain representatives of the U.S. En- 
gineers were also designated as repre- 
sentatives of the State Department. It 
is believed that this is the first time that 
any engineering delegation has received 
the recognition of the Department of 
State. 

Two technical sessions were held each 
day. In general each consisted of the 
presentation of a paper which was fol- 
lowed by a meeting of certain sections 
of the conference such as earth pressure 
and ground water or pile and raft foun- 
dations. The afternoon sessions. were 
followed by visits to Delft Laboratories, 


the official reception by the Burgomas-- 


ter of Rotterdam and the reception by 
the Government of The Hague. 

Among the outstanding papers pre- 
sented were: 


Geology of The Netherlands, by T. K. 
Huizinga 

Closing of Gaps in the Dykes of Wal- 
cheren by Prof. Ir. P. Ph. Jansen 

- Harbour Reconstruction at Rotterdam, 

by Ir. D. H. deHerder 

The Construction of the Maastunnel, 
by Ir. J. P. van Bruggen 


These and other papers represented 
the work of the Dutch engineers in 
solving the unique problems in Holland 
where a continuous fight to control 
water must be carried on. 

Following the closing of the technical 
sessions on Saturday, tours were ar- 
ranged for inspection of the tunnels 


Foundation of the Eugene C. Bingham 
Memorial Award in Rheology— 
Annual Meeting of the Society 

of Rheology; November 5-6 


Tue Society of Rheology, 
at its November, 1946, meeting, voted 
to establish an Annual Award in Rheol- 
ogy in memory of the Society’s founder, 
the late Professor E. C. Bingham. 

Professor Bingham was also active in 
A.S.T.M. and made many contribu- 
tions from his knowledge of the science 
of rheology. He rendered notable serv- 
ice to Committee E-1 on Methods of 
Testing and for the 20 years prior to 
his death he served as chairman of the 
-1 Technical Committee II on Con- 
sistency, Plasticity, and Related Proper- 
ties. 

The Award will be made to a scientist 
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under the Maas River at Rotterdam, 
of the canals, harbor, and airport at 
Armsterdam, the polders of North 
Holland, the dyke closing the Zuider Zee 
and of the harbor at Rotterdam. The 
damage to harbor facilities at both 
Rotterdam and Amsterdam was tre- 
mendous. It is remarkable and the 
Dutch are to be congratulated upon the 
great amount of reconstruction that 
has been accomplished since the libera- 
tion. 


In the concluding remarks, Dr. 
Terzaghi pointed out that, in the old 
days, only judgment was available as a 
guide or tool in the solution of earth 
work and foundation problems. It was 
then assumed that foundations would not 
settle and that cuts could be made with 
little or no resulting settlement. If in 
either case settlement did occur, it was 
then considered an Act of God. Soil me- 
chanics has changed this. It has 
furnished detailed information on both 
the magnitude and the rate of settle- 
ment and has provided a means of 
studying stress and strain in soils to- 
gether with methods of study of co- 
hesive soils. 


Prior to the first conference held at 
Harvard in 1936, there was no oppor- 
tunity for correlation of studies by an 
interchange of ideas. This conference 
was organized on an international basis. 
The skill and effort of the organizers 
cannot be too highly praised. However, 
these efforts were at least in part repaid 
by the exceptional high character of the 
papers which were prepared for the con- 
ference and which will be printed in the 
Proceedings. Much credit is due Ir. J. 
P. van Bruggen and Ir. T. K. Huizinga, 


living in the United States or Canada 
who, in the opinion of the Award Com- 
mittee, has made the most outstanding 
contribution to the science of rheology. 
During 1947 the necessary funds were 
obtained to establish a perpetuating 
award in the form of a bronze medal 
bearing Prof. Bingham’s likeness, the 
insignia of the Society, the recipient’s 
name, and the award date. Later in 
that year, a sculptor, Mr. Charles 
Bradley Warren of Pittsburgh, was 
commissioned to design the medal. 

The first presentation of the Award 
will be made on Friday, November 5, 
the opening day of the 1948 Annual 
Meeting. The chairman of the Award 
Committee is Dr. Henry A. Barton, 
Director of the American Institute of 
Physics. Other members are Dr. 
Turner Alfrey, Jr., Polytechnic In- 
stitute of Brooklyn; Dr. J. H. Dillon, 
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_ national committee. The national coma 


chairman and secretary respectively o 
the committee on organization, for thé 
exceptional job done on the organiza 
tion and conducting of the conference. 
At the closing business session of the 
conference, articles for the establis , 
ment and governing of the permanent 
international organization were adopted 
Provision is made to cover activity be 
tween conferences by the requirement 0 
a yearly report by the chairman of eacly 


mittee members named for this coma 
ference are to form the nucleus of the 
permanent national committee. ’ 

The time and place of meeting of the 
next conference will be decided by th 
executive committee which consists 
one representative from each country, 

Copies of the Proceedings may be oil 
tained by addressing Ir. T. K. Huizingay 
Director, Laboratories of Soil Me: 
chanics, Delft, The Netherlands. The 
cost is $30. 

I feel sure that I may speak for each 
member of the American delegation ini 
expressing our sincere thanks to th 
Dutch, first for the gracious welcomé 
to Holland, for the continuous cour 
tesies shown, for the excellent papery 
presented, and finally for pleasant anc 
instructive tours arranged for all mem: 
bers of the conference. 

For members of the conference whi 
visited London after leaving Holland) 
the British National Committee on Sot 
Mechanics arranged two days of tour: 
to visit The British Building and Roaa 
Research Centers, the laboratories ad 
London University, at Soil Mechanics: 
Ltd. and at George Whimpy Co., Ltd.t 
London. 

E. J. Kitcaw Le 


Princeton University; Dr. R. B. Dox 
Navy Department; Dr. H. M. Spurlir 
Hercules Powder Co.; Dr. R. M 
Traxler, The Texas Company. 

A number of leading companies 
together with Mrs. Bingham, made th: 
Award possible by their contributions. 

The Annual Meeting of The Societz 
of Rheology will be held on Novembes} 
5 and 6 at the Hotel Pennsylvania 
New York, N. Y. Technical Program 
Chairman is Dr. R. 8. Spencer, Thi 
Dow Chemical Co. Arrangements andi 
Social Evening Program are being mad# 
by A. G. Lynch and W. R. Willetts: 
‘Titanium Pigment Corp. Hotel Toon 
reservation cards and program ani 
nouncements will be sent to membe 
this month. Nonmembers can receiv) 
them by writing to the American Ini 
stitute of Physics, 57 E. 55th Std 
New York, 22. 
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ose Relations Between American Ceramic Society and 


A.S.T.M. Through Committee on Refactories 


3 Down through the years 
ts existence, the A.S.T.M. has had 
e contacts and very cordial rela- 


1s with many of the country’s scien- - 


» and professional associations and 
ups. It is to be expected that many 
the A.S.T.M. members and com- 
tee members would participate not 
y in our work involving standardiza- 
1 and research, but also in the work 
the professional societies and the 
hnical groups which may be active 
their respective industrial fields. 

i. notable example where such rela- 
is exist is the American Ceramic 
jety and the A.S.T.M., particularly 
ough the membership of Committee 
3 on Refractories. After reviewing 
st of past presidents of the Ceramic 
ety, one might almost conclude that 


Committee C-8 is a cradle of American 
Ceramic Society presidents. In addi- 
tion to the current Committee C-8 
Chairman, J. D. Sullivan, of Battelle 
Memorial Institute, who is now the 
immediate past president of the Ameri- 
can Ceramic Society, the new president 
who took office on April 28 is J. W. 
Whittemore, active member of Com- 
mittee C-8 and other A.S.T.M. groups, 
and the Vice-President is H. N. Kraner. 
Other Ceramic Society past presidents 
who are active members of the Com- 
mittee include the following: C. E. 
Bales, G. A. Bole, M, C. Booze, J. L. 
Carruthers, R. B. Sosman, and L. J. 
Trostel. Mr. Trostel is now a member 
of the A.S.T.M. Board of Directors. 
There is a further most interesting 
fact in connection with the affiliations of 


Personnel of Board of Directors and Committees 


Tuer By-laws of the So- 
ty provide that the Board of Direc- 
s shall appoint an Executive Commit- 
- which. will exercise for the Board 
tain delegated authorities, and pro- 
ion is made also for the appointment 
other committees of the Board cover- 
»such phases of the work as member- 
p, inter-society relations, etc. The 
‘sonnel of the new Executive Com- 
ttee functioning during 1948-1949 
1 the six other subcommittees which 
ve been appointed is given below. 
aceding this information there is 
plished a complete list of the person- 
of the Board of Directors with the 
les and addresses of the Directors. 


A.S.T.M. Boarp or DIRECTORS 
esident: 

R. L. Temprin, Asst. Director of Re- 
search and Chief Engr. of Tests, 
Aluminum Company of America, New 
Kensington, Pa. 


se-Presidents: 

J. G. Morrow, Metallurgical Engineer, 
The Steel Co. of Canada, Ltd., Ham- 
ilton, Ontario, Canada. 

L. J. Marxwarpt, Asst. Director, U. 8. 
Forest Products Laboratory, Madi- 
son 5, Wis. 


rectors: 

(Term Expiring in 1949) 

\. G. Asucrort, Director of Research, 
Alex. Smith and Sons Carpet ‘Co., 
Yonkers 1, N. Y. 

|. H. Foors, Supervising Engineer, The 
Commonwealth and Southern Corp., 

212 W. Michigan Ave., Jackson, 
Mich: 

3. C. MacDonatp, Manager, Quality 

- Control Group, Montgomery Ward 
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and Co., 618 W. Chicago Ave., 
Chicago 7, Ill. 

F. E. Ricuart, Research Professor of 
Engineering Materials, University of 
Illinois, Urbana, III. 

L. H. Winxurr, Metallurgical Engi- 
neer, Bethlehem Steel Co., Ine., 
Bethlehem, Pa. 


(Term Expiring in 1950) 

T. S. Futter, Engineer in Charge of 
Works Laboratory, General Electric 
Co., Schenectady 5, N. Y. 

E. G. Ham, Technical Director, John A. 
Manning Paper Co., Inc., Troy, N. Y. 

J. J. Laupie, Research Engineer, Dela~ 
ware, Lackawanna: & Western Rail- 
road Co., Scranton 5, Pa. 

H. L. Maxwet1, Supervisor of General 
Consultants, E. I. du Pont de Ne- 
mours and Co., Inc., 9539 Nemours 
Building, Wilmington 98, Del. 

L. J. Troste,, Manager of Research 
Labs., General Refractories Co. Labo- 
ratories, Box 1673, Baltimore 3, Md. 


(Term Expiring in 1951) 

L. C. Buarp, Jr., Chemist, Socony- 
Vacuum Oil Co., Inc., 26 Broadway, 
New York 4, N. Y. 

S. Cotuier, Director of Quality, Johns- 
Manville Corp., 22 E. Fortieth St., 
New York 16, N. Y. 

T. P. Dressmr, Jr., Chief Engineer, 
Abbot A. Hanks, Inc., 624 Sacra- 
mento St., San Francisco 11, Calif. 

E. W. Fasie, General Superintendent, 
Lowe Brothers Co., 424 Ei. Third 8t., 
Dayton 2, Ohio. 

H. K. Nason, Associate Director, Cen- 
tral Research Dept., Monsanto Chemi- 
cal Co., Dayton 7, Ohio. 


Past-Presidents: 


J. R. Townsenp, Materials Engineer, 
Bell Telephone Laboratories, Murray 
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the members of Committee C-8—based 
on a check made about a year ago, 
every member of the committee was 
also a member of the American Ceramic 
Society. 

Undoubtedly some of the other 
A.S.T.M. technical committees have 
somewhat similar relations to the pro- 
fessional and trade groups which serve 
their particular field, but we doubt very 
much whether any can surpass Com- 
mittee C-8 in its close tie-in with the 
Ceramic Society. 

The Refractories Division of the 
American Ceramic Society looks to 
Committee C-8 as its test committee 
of this particular division. 

The committee has an enviable record 
of accomplishments. Its latest spon- 
sored edition of the Manual of A.S.T.M. 
Standards on Refractories has just 
been issued, and the committee’s work 
redounds to the credit of the A.S.T.M. 
and the American Ceramic Society. 


Hill, N. J. (Term Expiring in 1949) 

A. W. Carpenter, Manager of Testing 
Labs., The B. F. Goodrich Co., 
Akron 11, Ohio. (Term Expiring in 
1950) 

T. A. Boyp, Research Consultant, Re- 
search Laboratories Div., General 
Motors Corp., Box 188, North End 
Station, Detroit 2, Mich. (Term Ex- 
piring in 1951) 


CoMMITTEES OF BoaRrp or DIRECTORS 
1948-1949 


Executive Committee 
J. G. Morrow, Chairman , 


T. A. Boyd H. L. Maxwell 
8. Collier F. E. Richart 
R. L. Templin 


Finance Committee 
J. R. Townsend, Chairman 
T. A. Boyd J. H. Foote 
A. W. Carpenter J. G. Morrow 


Membership Committee 


E. G. Ham, Chairman : 
G. C. MacDonald 


T. P. Dresser, Jr. 
E. W. Fasig L. J. Trostel 
Meetings and Program 
T. 8. Fuller, Chairman 
L. C. Beard, Jr. H. K. Nason 
G. C. MacDonald L. H. Winkler 


Technical Committee Activities 

L. H. Winkler, Chairman 
J. J. Laudig H. K. Nason 
H. L. Maxwell F. E. Richart 


Inter-Society Relations 
L. J. Markwardt, Chairman 
L. C. Beard, Jr. J. H. Foote 
KE. W. Fasig L. J. Trostel 


Developmental Activities 
A. G. Ashcroft, Chairman . 
8. Collier E. G. Ham 
T. P. Dresser, Jr. J. J. Laudig 
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List of Technical 
Committees and Officers 


AurHoucH complete in- 
formation will be published in the 1948 
Year Book, on the personnel and officers 
of A.S.T.M. technical committees, this 
book will not be available until later in 
the year and hence the list given below 
showing the chairmen and secretaries of 
the technical committees will be of in- 
terest and service. This year each of 
the committees has held its election of 
officers in accordance with the Society 
regulations which provide for this elec- 
tion in the even-numbered years. In 
the following list an asterisk indicates 
new officers. 


Properties of Hydrocarbons 


RecENTLY published by the 
National Bureau of Standards is a 500- 
page volume, ‘‘Selected Values of Proper- 
ties of Hydrocarbons.”’ ‘This is a complete 
collection of all numerical tables issued by 
the Amerizan Petroleum Institute Re- 
search Project 44 as of May 31, 1947. 
Since May, 1947, considerable other data 
have been compiled and issued but many 
would undoubtedly find it of value to have 
this volume which can ke procured from 
the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. 
C., at $2.75 (in buckram binding). Be 
sure a remittance accompanies the order— 
Uncle Sam’s printing office insists on this. 


Chemical Components of Wood 


A Symposium on the Nature 
of the Chemical Components of Wood, or- 
ganized to present the status of cellulose 
and lignin chemistry, has been issued by 
the Technical Association of the Pulp and 
Paper Industry, and copies can be ob- 
tained from the TAPPI office, 122 East 
42nd St., New York City, at $5.00 per copy. 
Problems of supply of suitable pulp wood, 
efficient utilization of the wood, and other 
such problems stress the importance of 
the topics covered. There are ten techni- 
cal papers by leading authorities, each 
having discussion which adds to the under- 
standing of the specific subjects. .There 
are numerous literature citations for 
further reference. The book comprises 
some 236 pages, heavy paper cover, 6 by 
9 in. 


Society Appointments 


Announcement is. made of the follow- 
ing appointments: 


_ W.H. Means, Boston Edison Co., R. H, 
Tirtpy, Public Service Electric and Gas 
Co., and C. P. X=nis, Consolidated Edi- 
son Co. of New York, Inc., as A.S.T.M. 
representatives on the new ASA Sectional 
Committee J6 on Rubber Protective 
Equipment for Electrical Workers. 
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Technical Committees, Chairmen and Secretaries 


CoMMITTEE 
A-1 on Steel 


A-2 on Wrought Iron 
A-3 on Cast Iron 


A-5 on Corrosion of Iron 
and Steel 


A-6 on Magnetic Proper- 
ties 


A-7 on Malleable-Iron 
Castings 


A-9 on Ferro-Alloys 
A-10 on Jron-Chromium, 


Tron-Chromium-Nickel 
and Related Alloys 


CHAIRMAN 


N. L. Mochel, Westinghouse 
Electric Corp., Philadelphia 
13, Pa. 

*E, R. Young, Climax Molyb- 
denum Co., Chicago 1, Ill. 


T. R. Galloway, Consolidated 
Edison Co. of New York, 
Inc., New York 8, N. Y. 


-*R. L. Sanford, National Bu- 


reau of Standards, Wash- 
ington 25, D. C. 
W. A. Kennedy, Grinnell Co., 


Inc., Providence, R. I. 


*W. C. Bowden, Jr., Ledoux 
and Co., Inc., New York 13, 


NEE 
Jerome Strauss, Vanadium 
Corp. of America, New 
York 17, N. Y. 


B-1 on Wires for Electri- 
cal Conductors 


B-2 on Non-Ferrous Met- 
als and Alloys 


B-3 on Corrosion of Non- 
Ferrous Metals and Al- 
loys 

B-4 on Electrical Heat- 
ing, Resistance, and 
Related Alloys 

B-5 on Copper and Cop- 
per -Alloys, Cast and 
Wrought 

B-6 on Die-Cast Meta!s 
and Alloys 


B-7.0n Light Metals and 
Alloys, Cast’ and 
Wrought 

B-8 on Electrodeposited 
Metallic Coatings 


B-9 on Metal Powders 


and Metal Powder 
Products 


C-1 on Cement 


C-2 on Magnesium Oxy- 
chloride Cements 


C-4 on Clay Pipe 

C-7 on Lime 

C-8 on Refractories 

C-9 on Concrete and Con- 
crete Aggregates 


C-11 on Gypsum 


J. H. Foote, The Common- 
wealth and Southern Corp., 
Jackson, Mich. 

*Bruce W. Gonser, Battelle 
Memorial Inst., Columbus 
1, Ohio 


*K. G. Compton, Bell Tele- 
phone Laboratories, Inc., 
Murray Hill, N. J. 

*S. A. Standing, Tung-Sol 
Lamp Works, Inc., Bloom- 
field, N. J. 

G. H. Harnden, General Elec- 
tric Co., Schenectady 5, 
NYS 

J. R. Townsend, Bell Tele- 
phone Laboratories, Inc., 
Murray Hill, N. J. 

I. V. Williams, Bell Telephone 
Laboratories, Inc., Murray 
Hill, N. J. 

C. H. Sample, The Interna- 
tional Nickel Co., Inc., New 
York 5, N. Y. 

W. A. Reich, General Electric 
Co., Schenectady, N. Y. 


F. H. Jackson, Public Roads 
Administration, Federal 
Works Agency, Washing- 
ton 25, D. C. 

L. 8. Wells, National Bureau 
of Standards, Washington 
25, D.C. 

J. C. Riedel, New York, N. Y. 

W. C. Voss, Massachusetts 
Institute of Technology, 
Cambridge, Mass. 

*R. B. Sosman, Rutgers’ Uni- 
versity, New Brunswick, 
New 

Kenneth B. Woods, Purdue 
University, West Lafayette, 
Ind. 

L. S. Wells, National Bureau 
of Standards, Washington 
25, D.C. 
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SECRETARY 


*H. C. Larson, Bethlehem§ 
Steel Co., Inc., Bethlehem 
Pa. 

James Aston, Pittsburgh, Pa} 

C. O. Burgess, Gray Irong 
Society, Inc., 1010 Publid 
Sq., Cleveland 13, Ohio 

H. F. Hormann, Consolidate 
Edison Co. of New York 
Inc., 4 Irving Place, New 
York 3, Na Yi. 

*J. P. Barton, Carnegiv 
Illinois Steel Corp., Pitts 4 
burgh 30, Pa. 

James H. Lansing, Malleahww 
Founders’ Society, Cle 
land 14, Ohio 

*G. F. Comstock, The Titan 
ium Alloy Manufacturing 
Co., Niagara Falls, N. Y. 

H. D. Newell, The Babcocic 
and Wilcox Tube Co 
Beaver Falls, Pa. 


SE Qe 4 = 


*A. A. Jones, Anaconda Wir 
& Cable Co., Hastings-on 
Hudson, N. Y. 

G. Howard Le Fevre, U. Si 
Smelting, Refining ana 
Mining Co., New York 5i 
NaS 

A. W. Tracy, The Ameriéam 
Brass Co., Waterbury 88 
Conn. 

F. E. Bash, Driver-Ha 
Co., Harrison, N. J. 


V. P. Weaver, The Americg 
Brass Co., Waterbury 88) 
Conn. 

G. L. Werley, The New Jeri 
sey Zine Co. (of Pa.), Box 
263, Palmerton, Pa. 

J. J. Bowman, Alumin 
Company of America, Pittsi 
burgh 19, Pa. : 

R. B. Saltonstall, The Udylité 
Corp., Detroit 11, Mich. 


*Alexander Squire, Westing: 
house Electric Corp., Has® 
Pittsburgh, Pa. . 


G. E. Warren, Southwesterz 
Portland Cement Co., Os: 
born, Ohio 


G. J. Fink, Oxychloride Ce 
ment Assn., Inc., Washing2 
ton 6, D. C. 

R. G. Scott, Chicago, Ill. 

Robert 8. Boynton, Nationas 
Lime Assn., Washington 5: 
D.C. 

*W.R. Kerr, Armstrong Cork 
Co., Beaver Falls, Pa. 


Stanton Walker, Nationas 
Sand and Gravel Assn. 
Washington 4, D. C. 

*C. E. Abbey, Gypsum Assn. 
Chicago 6, Ill. 
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12 on Mortars for Unit 
Masonry 


13 on Concrete Pipe 


14 on Glass and Glass 
Products 


15 on Manufactured 
Masonry Units 


16 on Thermal Insulat- 
ng Materials 


17 on Asbestos-Ce- 
ment Products 


18 on Natural Build- 
ing Stones 


19 on Structural Sand- 
wich- Constructions 


20 on Acoustical 
Materials. 
21 on Whitewares 


1 on Paint, Varnish, 
Lacquer, and Related 
Products 

2 on Petroleum Prod- 
ucts and Lubricants 


3 on Gaseous Fuels 


4 on Road and Paving 
Materials 


-5 on Coal and Coke 


-6 on Paper and Paper 
Products 


-7 on Wood 


-8‘on Bituminous Wa- 
terproofing and Roof- 
ing Materials 
-9 on Electrical Insulat- 
ing Materials 


-10 on Shipping Con- 
tainers 


-11 on Rubber and Rub- 
ber-Like Materials 


-12 on Soaps and Other 
Detergents 
-13 on Textile Materials 


-14 on Adhesives 
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(Continued) 
Theodore I. Coe, Washington 
Gr DACs 


T. F. Doll, Standard Oil Co. 
(Indiana), Chicago 80, Ill. 


*H. A. Wadman, Hartford 
Empire Co., Hartford 2, 
Conn. 

*J. W. Whittemore, Virginia 
Polytechnic Inst., Blacks- 
burg, Va. 

Ray Thomas, Carbide and 
Carbon Chemicals Corp., 
South Charleston 3, W. Va. 

*H. R. Snoke, National Bu- 
reau of Standards, Wash- 
ington 25, D. C. 

*L. W. Currier, U. S: Geologi- 
cal Survey, Dept. of Inter- 
ior Bldg., Washington 21, 
D.C. 

*A. G. H. Dietz, Massachu- 
setts Institute of Technol- 
ogy, Cambridge 39, Mass. 
(Temp.) 


(in course of organization) 


J. H. Koenig, Rutgers Univer- 
sity, New Brunswick, N. J. 


(temp. ) 
W. T. Pearce, Bala-Cynwyd, 
eas 


C. Dantsizen, General Elec- 
tric Co., Schenectady 5, 
NYS 

W. A. Gauger, The Pennsyl- 
vania State College, State 
College, Pa. 

*F. H. Baumann, New Jersey 
State Highway Dept., Tren- 
ton, N. J. 


*W. A. Selvig, Pittsburgh, Pa. 


*W. R. Willets, Titanium 
Pigment Corp., New York 
INS: 

L. J. Markwardt, U.S. Forest 
Products Laboratory, Madi- 
son 5, Wis. 

J. 8. Miller, Rahway, N. J. 


*C. T. Hatcher, Consolidated 
Edison Co. of N. Y., Inc., 
New York 3, N. Y. 

T. A. Carlson, U. S. Forest 
Products Laboratory, Madi- 
son, Wis. 

Simon Collier, Johns-Manville 
Corp., 22 E. 40th St., New 
York 16; N.Y; 

*F, W. Smither, Washington 
15, D. C. 

H. J. Ball, Lowell Textile 
Inst., Lowell, Mass. 

*Frank W. Reinhart, National 
Bureau of Standards, Wash- 
ington 25, D. C. 

(Continued on page 42) 


Technical Committees, Chairman and Secretaries 


J. A. Lee, Structural Clay 


Products Inst., Washing- 


ton 6, D. C. 

H. F. Peckworth, American 
Concrete Pipe Assn., Chi- 
cago 1, Ill. 

*F. V. Tooley, University of 
Illinois, Urbana, Ill. 


*J. A. Lee, Structural Clay 
Products Inst., Washington 
6, D. C. : 

*W. L. Scott, Armstrong 
Cork Co., Lancaster, Pa. 


*C. C. Kelsey, Asbestos Ce- 
ment Products Assn., New 
York 22, N. Y. 

*F. 8. Eaton, Research and 
Design Inst., Inc., New 
Haven 10, Conn. 


*E. C, Hartmann, Aluminum 
Research Laboratories, 
Aluminum Company of 
America, New Kensington, 
Pa. (Temp.) 


R. F. Geller, National 
Bureau of Standards, 
Washington 25, D. C. 
(temp.) 

C. H. Rose, National Lead 

Co., Brooklyn 1, N. Y. 


W. T. Gunn,’ American Pe- 
troleum Inst., New York 
20,,.Ni Ye 

*K. R. Knapp, American Gas 
Assn., Testing. Labora- 
tories, Cleveland 14, Ohio 

B. A. Anderton, The Barrett 
Div., Allied Chemical and 
Dye Corp., Edgewater, 
N. J 


*C. H. Sawyer, Eastern Gas 


and Fuel Associates, Pitts-. 


burgh 12, Pa. 

H. A. Birdsall, Bell Telephone 
Laboratories, New York 14, 
INGA 


ee 


H. C. Howell, Barber Asphalt 
Corp., Barber, N. J. 


*O. E. Anderson, Westing- 
house Electric Corp., Traf- 
ford, Pa. 

E. R. Stivers, Package Re- 
search Laboratory, Rocka- 
‘way, N.oJ. 

Arthur W. Carpenter, The 
B. F. Goodrich Co., Akron 
11, Ohio 

J.C. Harris, Monsanto Chemi- 

‘cal Co., Dayton 7, Ohio’ 

W. H. Whitcomb, Cranston, 
ete Ne 

*G. W. Koehn, Armstrong 
Cork Co., Lancaster, Pa. 
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_neer’s work will be lost.... 


The Task Ahead 


In rue April issue of Me- 
chanical Engineering, George A. Stetson, 
Editor, includes the substance of an ad- 
dress he made to the graduating class at 
Stevens Institute of Technology in Janu- 
ary, at which time he received the honor- 
ary degree of Doctor of Engineering. A 
a excerpts from his address are noted 

ere. 


“The immediate task of the engineer is to 
maintain a high rate of production of goods 
and services and to extend it throughout the 
world wherever possible in spite of all ob- 
stacles.... 


“The engineer today faces the opportunity 
and finds himself under the responsibility 
of bringing into the productive process that. 
nontechnical element of moral purpose and 
direction which will provide flesh and spirit 
to the dry bones of industrial organization. 
In equipping himself to do a better job in the 
technical phases of his work*he must also 
equip himself for leadership in society and 
for service to it, unless he is content to see his 
technical efforts end in the frustration of 
war and disorganized, futile, and degener- 
ating social systems. To save what he him- 
self has created, he must give immediate 
and powerful aid to the design and operation 
of social, economic, and political mecha- 
nisms. Without these mechanisms, the engi- 
No halfway 
measures will do for the man who ts to be 
fully professional in character. He must 
develop the whole man. He cannot neglect 
the sciences and their application, but 
neither can he neglect those other studies 
which give him an understanding of his 
fellow men and the world in which he and 
they live. 


“He chooses to travel what Wickenden 
has called the Second Mile—‘the mile of 
voluntary striving which leads to deeper ex- 
periences and higher rewards.... Where 
men seek excellence rather than quantity, 
labor for self-expression rather than material _ 
gain, and give that unrequited margin of 
service to the common good which alone in- 
vests work with wide and enduring signifi- 
cance.’” 


Future Research 


WHEREAS geographical fron- 
tiers tend to shrink as exploration pro- 
ceeds, the frontiers of science are ever ex- 
panding into the unknown, and the work 
of science is never done. The scientists 
of American can be counted upon to make 
still greater future contributions to prog- 
ress, particularly if they can have freedom 
in which to work, and if industry can con- 
tinue to have the incentives for carrying 
out research that are provided by the 
American system of free enterprise.— 
From a pamphlet on Research, issued by 
the Standard Oil Company (Indiana) in 
connection with its new Whiting Research 
Laboratory. 


A1 


Technical Committees, Gheirmena 


D-15 on Engine Anti- 
freezes 


D-16 on Industria] Aro- 
matic Hydrocarbons 
D-17 on Naval Stores 


D-18 on Soils for Engi- 
neering Purposes 


D-19 on Water for Indus- 
trial Uses 
D-20 on Plastics 


(Continued) 


H. R. Wolf, General Motors 
Corp., Detroit 2, Mich. 


D. F. Gould, The Borden Co., 
Philadelphia 24, Pa. 

V. E. Grotlisch, Production 
and Marketing Administra- 
tion, Dept. of Agriculture, 
Washington 25, D. C. 

E. J. Kilcawley, Rensselaer 
Polytechnic Inst., Troy, 
IN RYE 

Max Hecht, Pittsburgh 17, 
Pas 

*G. M. Kline, National Bu- 
reau of Standards, Wash- 
ington 25, D. C. 


and Secretaries 


E. H. Keller, E. I. du Pont de 
Nemours and Co., Inc., 
Wilmington 98, Del. 

W. L. Douthett, The Texas 
Co., New York 17, N. Y. 


W. A. Kirklan, Hercules 
Powder Co., Wilmington 
98, Del. 

R. F. Blanks, U. S. Bureau of 
Reclamation, Denver 2, 
Colo. 


R. E. Hall, Pittsburgh 30, Pa. 


*B. L. Lewis, 
Testing Machine 


Co., 
Willow Grove, Pa. ‘ 


E-1 on Methods of Test- 
ing 


E-2 on Spectrographic 
Analysis 


H-8 on Chemical Analy- 
sis of Metals 


E-4 on Metallography 


E-5 on Fire Tests of Ma- 
terials and Construc- 
tion : 

E-6 on Methds of Test- 
ing Building Construc- 
tions 

E-7 on 
Testing 


Radiographic 


E-8 on Nomenclature and 
Definitions 


E-9 on Fatigue 


E-11 on Quality Control 
of Materials 


E-12 on Appearance 


J. R. Townsend, Bell Tele- 
phone Laboratories, Inc., 
Murray Hill, N. J. 

B. F. Scribner, National Bu- 
reau of Standards, Wash- 

- ington 25, D. C. 

ADR: Evans, Western Elec- 
tric Co. Inc. , Kearny, N.J. 


L. L. Wyman, General Elec- 
tric Co., Schenectady 5, 
NY 

*A. L. Brown, Associated 
Factory Mutual Fire Insur- 
ance Cos., Boston 10, Mass. 

*J. A. Liska, U. S. Forest 
Products Laboratory, Madi- 
son 5, Wis. 

*J. H. Bly, Pratt & Whitney 
Aircraft Division, United 
Aircraft Corp., East Hart- 
ford, Conn. 

PAN. Faragher, Pittsburgh 19, 
Pa. 


R. E. Peterson, Westinghouse 
Electric Corp., East Pitts- 
burgh, Pa. 

H. F. Dodge, Bell Telephone 
Laboratories, Inc., New 
York 14, N. Y. 


P. J. Smith, American Society 
for Testing Materials, 
Philadelphia 

Mary E. Warga, University of 
Pittsburgh, Pittsburgh 13, 
Pa. 

J. W. Stillman, E. I. du Pont 
de Nemours and Co. Inc., 
Wilmington 98, Del. 

Mary Norton, Watertown 
Arsenal, Watertown 72, 
Mass. 

Hugh M. Robinsons Under- 
writers’ Laboratories, Inc., 
Chicago 11, Ill. 

J. .H. Courtney, American, 
Standards Assn., Washing- 
ton 25, D. C. 

*D. T. O’Connor, Naval 
Ordnance Lab., Naval Gun 
Factory, Washington, D.C. 


P. J. Smith, American So- 
ciety for Testing Materials, 
Philadelphia (ev-officio) 

O. J. Horger, The Timken 
Roller Bearing Co., Canton 
6, Ohio 

O. P. Beckwith, Alexander 
Smith and Sons Carpet 
Co., Yonkers 1, N. Y. 


M. Rea Paul, Frederic H. Rahr, 
Inc., New York 22, N.Y. (temp.) 


Tinius Olsen 


American Wool Handbook 


Aut who are familiar with 
the ‘‘American Wool Handbook,” by 
Werner von Bergen and Herbert R. 
Mauersberger will welcome this new 
second edition, and others interested in 
wool will be glad to know that such a com- 
prehensive study of the wool textile indus- 
try is now available. Both Professors 
von Bergen and Mauersberger are active 
members of A.S.T.M. Committee D-13 on 
Textiles. Dr. von Bergen is chairman of 
Section I on Wool of Subcommittee A-3, 
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* 


in which capacity he has made many very 
valuable contributions to the work of the 
committee in the standardization of speci- 
fications and methods of test for wool and 
wool products. “* 


In the Author’s Preface of the first edi- 
tion of this Handbook, the authors ex- 
pressed the hope that this book would 
find its place as a practical reference and 
textbook for the entire wool industry. 
This hope was more than fulfilled as was 
proved by the fact that the first edition 
was exhausted within a short time. The 
chief aim in the preparation of this new 
edition has been to bring the material up 
to date by careful revision and expansion 
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of certain portions of the text. This wag 
especially important because of exten 
changes in processes and equipment whie 4 
have been made since 1938, when the fi firs: 

edition was published. by 


Some interesting new features in thigl) 
edition are as follows: continuous solver 
degreasing and continuous wool grease ree 
covery processes are described for the 
time; twist tables for woolen and worste« 
yarns which have never before been p ube! 
lished and descriptions of atmospher : 

a 


conditions suitable for wool processing 
have been added to the spinning section 
latest information on combs and spinning 
frames, with particular emphasis | on hight 
drafts and variable speed spinning, a) 
well as a detailed expansion of the new 
American system of spinning has bee 
added to the chapters on worsted yarmi} 
manufacturing ; a new section on math, 
ing of colors and the use of instruments 
has been added; the description of cons 
tinuous indigo dyeing in both raw stock 
and pieces, and of the latest methods 0} 
mothproofing are also new material; thdl 
labeling act and new tariff schedules are 
included. The book contains over 40@ 


‘pertinent illustrations, photographs, 


grams, flow sheets, and tables. 


The following list of chapter headinggs 
gives some idea of the wide scope of the 
book: Historical and Economic Back# 
ground; Sheep Breeds—Sheep Raising ¢ 
Physical Properties of Wool; Chemica) 
Nature and Properties of Wool; Specialtyt 
Hair Fibers; Reclaimed Wools and Second 
ary Raw Materials; Grading and Pro« 
duction of Wool; The Marketing of Wool 
Sorting, Scouring and Carbonizing; Blend 
ing and Woolen Carding; Spinning Wooler 
Yarns; Worsted Carding, Combing, Top 
making; English and French Worstee 
Drawing; Worsted Yarn Spinning; Proes 
esses Preparatory to Weaving; Weavi 
of Woolens and Worsteds; Woolen anei 
Worsted Weaves; Dyeing, Bleaching ane! 
Printing; Wet Finishing Operations: 
Dry Finishing Operations; Manufacture 


.of Carpets and Rugs: The Manufacture o&} 


Felts; Physical and Chemical Testing: 
and Bibliography. 


The book, with 1056 pages, bound i 
green cloth, page size 51/2 by 81/2 in., ia] 
published by Textile Book Publishers? 
Inc., 303 Fifth Ave., New York 16, N. Yq 
The price is $8 in the United States anc! 
Canada; $9 elsewhere, | 


What I am concerned about in this fasi 
moving world in a time of crisis, both in for-# 
eign and domestic affairs, is not so much @ 
program as a spirit of approach, not sai 
much a mind as a heart. A program lives * 
today and dies tomorrow. A mind, if it be) it 
open may change with each new day, but the 
spirit and the heart are as unchanging as thé 4 
tides. 


: 


Owen D. YounG 
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Publications on Chemical Metal Analysis 
Recently Added to A.S.T.M. Library 


A NuMBER of the books ex- 
bited at the March, 1948, “Symposium 
1 Organic Reagents for Metal Analysis’ 
uve been donated to the A.S.T.M. library 
rough the courtesy of their suppliers. 
yme of these books are not new but. are 
sing added to the library as valuable 
ferences, several of them being referred 
»in A.S.T.M. standards for additional 
formation, and two of them having as 
ithors well-known members of A.S.T.M. 
rief reviews of these books follow: 

T. R. P. Gibb, ‘Optical Methods of 
hemical Analysis,” McGraw-Hill Book 
oz, (nc. 

This book is intended to present a con- 
se survey of optical methods of chemical 
valysis, for both the practical analyst 
ad the advanced student of analytical 
1emistry. A detailed coverage of the 
ald is provided in this 391-page book 
hich contains 300 illustrations and num- 
‘ous literature references. 


M. Goldberg, “English-Spanish Chemi- 
ul and Medical Dictionary,” McGraw- 
ill Book Co., Inc. 


This book is intended to fill a need for 
ich an English-Spanish dictionary. In 
Jdition to the Spanish equivalent of the 
nglish word, a brief definition of the 
ord is given in Spanish. This 687-page 
90k should contain the most important 
rms used in chemistry, medicine, and 
1e allied sciences. 


R. C. Griffin, “Technical Methods of 
nalysis,”’ McGraw-Hill Book Co., Inc. 
A thorough coverage is presented of 
aaly tical methods that have been adopted 
3; standard in a large commercial labora- 
ry engaged is technical analysis. A 


chapter on reagents is included in addition 
to the chapters covering a wide range of 
organic and inorganic analyses. The or- 
ganic analyses include 151 pages on 
analysis of foods. Tables of data and an 
extensive bibliography complete this 936- 
page book. 

P. H. Groggins, ‘‘Unit Processes in Or- 
ganic Synthesis,” McGraw-Hill Book Co., 
Inc. 

Those persons interested in the subject 
covered by this book should find it an 
authoritative source of a wealth of valu- 
able information. This publication in- 
cludes the contributions of thirteen 
authorities on specific processes in organic 
syntheses, compiled and edited by Mr. 
Groggins. 

W. F. Hillebrand and G. E. F. Lundell, 
“Applied Inorganic Analysis,” John Wiley 
& Sons, Inc. 

Many A.S.T.M. members are no doubt 
familiar with this book, the value of which 
as a reference has been well established 
since it was first published in 1929. In 
929 pages this book presents a thorough 
coverage of its subject. ; 

Hopkin and Williams, “Organic Re- 
agents for Organic Analysis,’? Chemical 
Publishing Co. 

This detailed coverage of organic re- 
agents for organic analysis was prepared 
by the staff of Hopkin and Williams, Ltd. 
The first part of the book discusses chemi- 
cal groups and their derivatives, and the 
reagents recommended for identification of 
each. - The second part of the book pre- 
sents detailed discussions of the organic 
reagents. Also included are 55 pages of 
melting-point tables and a tabulation of 
selected organic reagents. 


G. E. F, Lundell, J. I. Hoffman, and 
H. A. Bright, ““Chemical Analysis of Iron 
and Steel,” John Wiley & Sons, Inc. 

This is another valuable reference book 
with which many A.S.T.M. members are: 
already familiar. Not only are the details: 
of procedures for analysis of iron and steel 
given, but each procedure’s applications 
and usefulness are clearly discussed. Ap- 
paratus, reagents, and certain techniques 


used in the procedures are covered in de- 


tail in separate chapters to permit most 
concise descriptions of the procedures. 

M. G. Mellon, “Colorimetry for Chem- 
ists,” G. Frederick Smith Chemical Co. 

An excellent coverage of apparatus, 
techniques, and other significant factors 
in colorimetric methods of chemical analy- 
sis is provided in this authoritative publi- 
cation, which is another publication used 
as a reference in A.S.T.M. standards. 

A. 8. Morton, “Laboratory Technique 
in Organic Chemistry,’ McGraw-Hill 
Book Co., Inc. 

Intended for both students and research 
workers, this book discusses in detail the 
more important laboratory techniques in 
organic chemistry. 

J. H. Perry, ‘Chemical Engineer’s 
Handbook,”’ McGraw-Hill Book Co., Inc. 

This 3000-page- handbook, published in 
1941, covers a wealth of data and informa- 
tion extending over the whole field of 
chemical engineering and so complete as 
to prohibit a full description of its contents 
here. A great amount of useful informar 
tion on almost any phase of chemical en- 
gineering should be found in this book. 

G. F. Smith and F. P. Richter, ‘Phe- 


Top and Bottom of Page—Views of Booths 
in 1948 A.S.T.M. Apparatus Exhibit in 
Detroit ; 
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nanthroline and Substituted Phenanthro- 
line Indicators,” G. Frederick Smith 
Chemical Co. 

Those interested in this group of indi- 
cators will find this book to be a very de- 
tailed and authoritative description of 
them. 

F. D. Snell and F. M. Biffen, ‘‘Com- 
mercial Methods of Analysis,” McGraw- 
Hill Book Co., Ine. 

A multitude of procedures for com- 
mercial analyses are covered in this publi- 
cation which includes chapters on tools, 
techniques, and reagents used in these 
analyses. The book is profusely illus- 
trated and includes references to a con- 
siderable number of A.S.T.M. methods. 

F. P. Treadwell and W. T. Hall, ‘‘Ana- 
lytical Chemistry,” John Wiley & Sons 
Inc. 

This publication, in two volumes, is 
_ another ‘that is so complete and so well 
known as to make a detailed review here 
both difficult and unnecessary. Infor- 
mation on practically any phase of analyti- 
cal chemistry can be found here, and this 
publication will be an especially valuable 
addition to the A.S.T.M. reference library. 

E. Werthheim, “Textbook of Organic 
Chemistry,”’ The Blakiston Company. 

While intended to be a textbook for 
students in organic chemistry, this up-to- 
date publication is another valuable refer- 
ence book for those occasions when one 
wishes to “brush up” on this subject. 
This 867-page book is freely illustrated 
and is clearly printed on good paper. 

T. I. Williams, ‘“‘An Introduction to 
Chromatography,’ Chemical Publishing 
C 


0. 

Published in 1947, this book covers the 
principles and applications of chromatog- 
raphy as a newer method in chemical 
analysis. 


Portland Cement Technology 


Persons connected with any 
phase of the cement and concrete industry 
will be interested in this manual by J. C. 
Witt, Technical Director, Marquette 
Cement Manufacturing Co., that traces 
the development of cement technology 
from its early rudimentary stages to its 
present high scientific status. 

Drawing from his many years of ex- 
perience in the industry, Dr. Witt has 
written a book in which theoretical con- 
siderations have been minimized. Ma- 
terials rather than plant equipment have 
been emphasized in chapters devoted to 
prospecting for raw materials, plant opera- 
tion, engineering, research, development, 
consultation, and administration. Each 
of these chapters has been reviewed by an 
expert in that particular branch of cement 
manufacture. 

This material is augmented by many 
complete A.S.T.M. specifications for physi- 
cal and chemical tests of cement; nu- 
merous tables, charts, illustrations, and 
a bibliography are included. 

The book was issued in 1947 by the 
Chemical Publishing Co., 26 Court St., 
Dept. 10, Brooklyn 2, N. Y., and is priced 
at $10. 
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Member from Poona, India, Visits 
Society Headquarters 


On May 14, A.S.T.M. Head- 


- quarters was visited by one of the most 


distant members of the Society, Rao 
Soheb B. V. Gharpure. Mr. Gharpure, 
Curator of the Lord Reay Maharashtra 
Industrial Museum in Poona, India, 
has been deputized by the Government 
of India to tour representative industrial 
establishments, laboratories, libraries, and 
museums in the United States and Europe. 


He is interested in obtaining literature, 


illustrative material, and exhibit material, 
such as photographs, slides, films, and 
products or materials suitable for inclusion 
in the museum exhibits or its library. 
Mr. Gharpure would be pleased to learn 
of any such material A.S.T.M. members 
may be able to make available to the 
museum. Correspondence may be ad- 
dressed to him in care of Messrs. Thomas 
Cook and Son, 587 Fifth Ave., N 
LZ INCE 

To give members some idea of the 
area served by this museum, a few notes 
follow about the city of Poona. It is 
significant that apparently this is not an 
industrial area in which the museum is 
located. 


Poona has a population of about 500,- © 


000. It is the seat of the Government of 
India during the rainy season. In the 
city are three universities, thirteen col- 
leges, and about fifty high schools. Mr 
Gharpure says that Poona has one of the 
best engineering colleges in India, and an 
agricultural college that compares favor- 
ably with the best in the world. Although 
Poona is not an industrial city, the fact 
that it is such @ center of culture and 
education accounts for its being the site of 
the Lord Reay Maharashtra Industrial 
Museum, which was founded in 1888. 
The museum received its present charter in 
1947 and: is now being completely re- 
organized and expanded. 


Laboratory Manual Refers to 
A.S.T.M. 


AN INTERESTING new Man- 
ual for students studying the mechanical 
testing of materials has been prepared by 
Prof. W. L. Collins and J. O. Draffin of 
the University of Illinois. Many refer- 
ences to A.S.T.M. work are included. 
Based on earlier editions developed by the 
Department of Theoreti¢al and Applied 
Mechanics, the new 1948 Manual has been 
extensively revised and is now being used 
in the University’s resistance of materials 
laboratories. The following general dis- 
cussion groups are covered: Failure of 


Materials under Static Loads; Mechani- ~ 


cal Properties from Stress-Strain Curves; 
Plastic Action; and Effect. of Type of 
Load and Test Conditions. 

The authors point out that while the ex- 


_ periments covered give a first-hand knowl- 


edge of some of the methods used in the 
experimental determination of the proper- 
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ew York, © 


B. V. Gharpure 


ties of materials, the techniques of testing 
and verification of theory are not majo 
objects. Therefore, the standard A.8.T.M 
test procedures are not always followed or 
emphasized. 
A large number of engineering schools 
use laboratory manuals, making use of the 
Book of Standards or the special compila- 
tion of Selected A.S.T.M. Standards for) 
Students in Engineering. All of these 
manuals give the student some idea of) 
the importance of proper determinations} 
of properties of materials and the signifi-: 
cance of tests. 


Industrial Weighing 


Tus profusely illustrated t 
volume, by Douglas M. Considine, pub- 
lished by Reinhold Publishing Corp. ; 
(New York), 553 pages, $10, including: 
over 300 drawings and photographs de-- 
picting principles and methods, as well as: 
innumerable types of scales and their: 
applications, covers an interesting and | 
rather complex subject from the stand-: 
point of a chemical and process engineer. . 
According to the author, it was written | 
with the view of filling part of the wide gap 
in literature devoted solely to the broad 
treatment of scales and weighing; and is 
intended for all persons interested in the 
topic—students, engineers, designers—but 
especially for users of scales. The author 
claims nothing novel-about the basic sub- 
ject, noting the establishment of the need 
for weighing early in man’s civilization and 
the existence of crude scales as early as 
5000 3B.c., but emphasizes the broad 
strides during the past two decades in 
scale engineering, as regards new equip- 
ment designs and wider and more useful 
applications. 

Part I of the book covering ‘‘Scale De- 
sign, Construction, and Operation,” should 
prove most useful to those readers desiring 
a review. of basic scale mechanics, design 
and construction of modern scales, and 
scale installation and maintenance. Part 
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“Scales in the Industries,” is rec- 
mended for those interested in the 
lication of scales in the following fields: 
ning, Machinery, and Metal Products; 
emical Industries; Public Works, Serv- 
,and Transportation Industries; Food 
ustries; Textile and Paper Industries; 
bber and Plastics Industries. This por- 
of the book, with its many and varied 
tured applications, is most informa- 
e, giving sufficient background of ptoc- 
ing details and complexities peculiar to 
various industries to provide the reader 
hh an over-all conception of the in- 
ty and importance of weight 
atrol. 
ages 485 to 539 are devoted to a Glos- 
y of Scale Terms, as compiled by the 
tional Scale Men’s Association, and re- 
cting the views and approaches of ex- 
rienced scale engineers and weighmen. 
Appendix covers a Table of Densities 
some 200 Typical Solid Materials, and 
Table of Systems of Weights in certain 
reign ‘countries, with U. S. Equivalents. 


Engineering Societies Yearbook 


he Engineering Societies Yearbook, 1948. 
‘Harry B. Coffin, Editor. The American 
Society of Mechanical Engineers, 29 
West 39th St., New York 18, N. Y. 
Paper, 83 by 11 in., 95 pp., $3. 


THE initial edition of a planned series of 
ference books sponsored by The En- 
neers Joint Council and designed to give 
etailed information on engineering socie- 
es, clubs, and councils in the United 
tates and Canada, this concise and com- 
rehensive collection of data is a valuable 
mnitribution to the engineering world, 
lling a long-felt want. The data supplied 
y 318 organizations (83 national, 174 
ate, regional and local; 35 Canadian, 8 
ternational, 13 engineering employee, 
nd 5 engineering joint bodies) include 
ame and office address of society, with 
wrresponding abbreviation, name of state 
ad city, affiliated organizations and 
yeieties, facilities and type of organiza- 
on, times and places of meetings, grades, 
nd other features of membership interest, 
ymmmittees, publications, and other in- 
mation. There are also statements 
overing aims, purposes, and activities, 
nd such spegial interests as student 
sholarships, loans, and awards. 

In addition to the complete engineering 
yeiety lists, there is a list of registration 
oards for licensing of professional en- 
ineers, with addresses and general in- 
rmation, also a list of the 134 accredited 
ngineering curricula of engineering col- 
ges and institutions as approved by The 
mgineers’ Council for Professional De- 
elopment. An interesting graph shows 
1e phenomenal growth of membership of 
1e societies composing the ECPD, with 
mvincing evidence of the vital role en- 
ineering and affiliated interests have 
layed in making the United States the 
ading nation of the world. 

There is a full-page map locating the en- 
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gineering societies distributed over the 
United States and Canada, also a double- 
page map showing locations of local sec- 
tions or chapters of the societies which 
compose the ECPD (seven in the United 
States and one in Canada). A bibliography 
covers publications on engineering organ- 
ization and a list of ECPD publications. 
A complete index concludes this handy 
and important reference book, and ‘“Can- 
ons of Ethics for Engineers” and “Faith 
of the Engineer” are reprinted on the back 
cover page. 


A.S.1.M. Publications Displayed 


broad 


; TuRoucn the interest of 
Prof. F. Campus, of the University of 
Liége, Belgium, quite a number of the So- 
ciety’s publications were on display in the 
International Exhibition of Scientific Re- 
search and Industrial Control, held in the 
fall of 1947 at the university. 

Adjoining the A.S.T.M. display were 
others in the same general field including 
the work of the Swiss Federal Laboratory 
for Testing Materials, the Laboratoire cen- 
tral du Batiment et des Travaux Publics 
of Paris, some special testing machines 
from Professor Campus’ laboratory, etc. 
Professor Campus has been a member of 
the Society for many years. 


British Scientific Instrument Manufac- 
turers’ Association Handbook 


Tue §.J.M.A. Handbook 
issued by the Scientific Instrument Manu- 
facturers’ Association of Great Britain, 
Ltd., was finished early this year. One of 
the main features of this 220-page book is 
an alphabetical index (containing about 
2000 entries) of the products made by the 
members-firms of the Association, supple- 
mented by a list of the firms with their 
products. By using these lists, it is easy 
to discover in a few moments the names 
and addresses of the makers of almost any 
type of scientific instrument, as well as 
the products of any particular firm. 

The handbook, which is nearly double 
the size of the previous edition, contains 
also full information about the Associa- 
tion, an illustrated review of the British 
Scientific Instrument Industry and its 
work, an 8-page list of research organiza- 
tions, and much other matter: 

Copies of the book may be obtained 
from the Association at 26 Russell Square, 


- London, W.C.1, at 10/6d. post free. 


Alpha 48 
Temperature, deg. F.. 100 210 
Centistokes.......... 6 7.81 
Saybolt Univ......... 51.7 
Saybolt Furol........ bier 
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Article on Adhesives 


A very enlightening article 
appeared in the July issue of Electrical 
Manufacturing entitled, ‘Adhesives, Too, 
Are Fasteners.” The authors present an 
interesting analysis of the factors involved 
in the selection and use of adhesives 
especially from the viewpoint of a design 
engineer. Tables are included giving a 
check list for the design engineer in select- 
ing a proper adhesive and a condensed 
classification of adhesives. Recognition 
is given to the work of A.S.T.M. Com- 
mittee D-14 on Adhesives and especially 
to the list of definitions of adhesive terms 
now published under A.S.T.M. designa- 
tion D 907-47 T. 


Information for Refractories Directory 


Tue Directory of the Re- 
fractories Industry is to be issued in am- 
plified and revised form, and the American 
Refractories Institute which sponsors it 
wishes to give as complete coverage as 
possible to the refractories companies in 
the United States. Any such organizations 
which have not submitted information to 
the Institute are requested to do so. The 
Directory lists names, addresses, plant 
locations, and an alphabetical listing of 
refractory products by brand names. In- 
formation can be sent to the President of 
the Institute, W. J. Westphalen, Railway 
Exchange Building, St. Louis, Mo. 


New Viscosity Oil Standards 


Tue A.P.I. Subcommittee on 
Viscosity Standards has completed the 
restandardization of its oil standards Alpha 
48, Beta 48, and Gamma 48. These oils 
are used for the calibration of viscosime- 
ters of both the kinematic and Saybolt 
types. This year, for the first time, the 
committee is offering an oil for calibration 
at —40 F. The viscosity values for the 
1948 oils are shown below: 

These A.P.I. oil standards are available 
in 8-oz. and 1-qt. samples at $2.50 and 
$5.00 per sample, respectively. Purchase 
orders should be accompanied by remit- 
tance payable to the American Petroleum 
Institute and should be addressed to Lacey 
Walker, Secretary, American Petroleum 
Institute, 50 West 50th St., New York 20, 
N. Y. Shipment will be made by express 
collect, to points within the United States 
unless otherwise specified by the pur- 
chaser. Method of shipment must be 
specified and charges paid by purchaser 
ordering oil for shipment outside the 
United States. 


Beta 48 Gamma 48 
100 122 210 100 —40 
417.3 24.22 2.977 74.5 
1928 - 116.3 35.9 341 
oe ODED Stare aimee te eae eee 
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Standardization Activities 
(Continued from page 29) 


Two methods to be applied for the 
determination of steam purity—Dissolved 
Solids in Water of High Purity and the 
Electrical Conductance Method—are ex- 
pected to be available during the year. 
In addition both methods may be used 
for the examination of other types of 
industrial water. Additional methods in- 
volving the use of special methods are 
being developed. These methods are 
applicable to the examination of water- 
formed deposits and include the use of 
. the petrographic microscope, the spectro- 
scope and the spectrograph. Additional 
methods involving the inspection of bio- 
logical desposits and microorganisms in 
water are in development. Further study 
is being made on the classification of in- 
dustrial waters. Specifications are in 
preparation for synthetic sea water for use 
in the laboratory testing of corrosivity 
and for the corrosivity of industrial waters, 
to be determined by subjecting specimens 
of tubular products in by-pass lines. 

Those of the Society members who are 
interested in the subject of steam genera- 
tion will find of interest the following: 
“Proposed Revisions and Addenda to 
Suggested Rules for the Care of Power 
Boilers, Section 7 of A.S.M.E. Boiler 
Construction Code.” Publication of this 
material was made in Mechanical Engineer- 
ing, June, 1948. The Boiler Code Com- 
mittee welcomes discussion on this pre- 
sentation from any interested operator. 
These rules cover the cleaning out and 
laying up of boilers; scale, sludge, and oil; 


Calendar of Society Meetings 


DEPARTMENT OF StTatTeE—First Inter-Ameri- 
can Conference on Conservation of Re- 
newable Natural Resources, September 7— 
20, Denver, Colo. 

AMERICAN Socrery oF MrcuanicaL ENGI- 
NEERS—Instruments and Regulators Divi- 
sion Meeting, September 13-17, Philadel- 
phia, Pa. 

AMERICAN CHEMICAL Socirery—Western Ses- 
sion, 114th National Meeting, September 
13-17, Portland, Ore. 

AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScreENcE—Centennial Meeting, 
September 13-17, Washington, D. C. 

InstRUMENT Society or AMERICA—Annual 
Meeting, Third Annual Instrument Con- 
ference and Exhibit, September 13-17, 
Convention Hall, Philadelphia, Pa. 

Paciric Coast Gas AssocraTion—Annual 
Convention, September 14-16, Hotel Casa 
del Rey, Santa Cruz, Calif. 

NationaL Prerroteum Association—Sep- 
tember 15-17, Hotel Traymore, Atlantic 
City, N. J. 

ILLUMINATING ENGINEERING SocimtTy—An- 
nual Convention, September 15-19, New 
Orleans, La. 

AMERICAN PETROLEUM InstITUTE—Lubrica- 
tion Committee, September 16-18, Hotel 
Traymore, Atlantic City, N. J. 

AmmRIcAN Society oF Mecuanicat Enai- 
NEpRS—Aviation Division Meeting, Sep- 
tember 20-21, Dayton, Ohio 

ILLUMINATING ENGINEERING SociEty—Na- 
tional Technical Conference, September 
20-24, Boston, Mass. 
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COrrosion ; cracking and embrittlement 
of boiler steel; carryover, priming, and 
foaming,; and also sampling, testing, and 
reporting of analysis of water and steam 
samples. 


Fire TrEsts (H-5) 


A need for a standard test method or 
methods on which criteria for permanence 
for the different classifications of acous- 
tical and similar finishes can be based is 
being considered by Committee E-5. An 
effort is being made to define and stand- 
ardize the tests required for determining 
the pertinent properties of roofing mat- 
erials so that they will indicate more or 
less continuous scales of permanence. 
The feasibility of developing a fire test of 
steel beams and girders in unloaded 
conditions will be investigated, the per- 
manence to be judged by transmission of 
heat through the protection rather than 
by permanence under load. A proposed 
method of test for incombustibility of 
solid materials has been drafted for pub- 
lication as information only and thus 
establish its reliability as a test procedure 
before being recommended as an A.S.T.M. 
standard. 


BuriLtpinc Construction (E-6) 


Standardization work by Committee 
E-6 will include a review of the new 
tentative methods of conducting strength 
tests of panels for building construction 
(E 72 T). Three projects are under 
way involving methods of testing joints 
between prefabricated panels to deter- 
mine the strength of the connections 


laterally and in shear. Preparation of 
methods of testing truss assemblies. isi" 
expected to be completed during the 


preliminary draft of a proposed tentative @ 
method of testing prefabricated floor 
and roof constructions is being circulated 
for comment. Development of a method 
of testing resistance to rain penetration 
by panels representing exterior wall and 
roof construction is being undertaken: 


of composite elements of buildings under } 
limited conditions of exposure. A furthel 
review is being given to a draft of a pro- § 
posed test for the laboratory measure 1 

ment of air-born sound transmission loss 0) 
building floors and walls. 


CommiITTEx E-9 on FaticuE (E-9} | 


The work of Committee E-9 on Fatigue ¢ 
during the current year will be devoted © 
primarily to completing as soon as possible 
the Manual on Fatigue Testing. The = 
chapter on Nomenclature is being pub- - 
lished elsewhere in this Bunuetin fort 
general review by members of the Society | 
and the committee would appreciate = 
any comments thereon. Later in the 
year it is expected that an article on the » 
Application of Statistical Methods to - 
Fatigue Data will be published for general } 
review and comment, looking eventually 7 
to including this as an appendix to the # 
Manual. A cooperative setup has been 
made with the British Mechanics Engi- 
neering Research Board represented by ) 
Dr. Herbert J. Gough. 


American Mininc Coneress—Metal Min- 
ing Convention and Exposition, September 
20-25, San Francisco, Calif. 

Society oF THE Puastics INDUSTRY—Na- 
tional Plastics Exposition, September 27— 
October 2, Grand Central Palace, New 
iVornk Nee ; 

AssocIiATION OF IRON AND Steen Ener- 
NEERS—Annual Convention, Iron and 
Steel Exposition, September 28—October 1, 
Public Auditorium, Cleveland, Ohio. 

InstTiITuUTE OF Rapio ENGINEERS—Pacific 
Coast Convention, September 30—October 
2, Los Angeles, Calif. 

AMERICAN Gas AssocraTiIon—Annual Meet- 
ing, October 4-9, Atlantic City, N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERSs—Middle Eastern District Meeting, 
October 5-7, Hotel Statler, Washington, 
D.C. 

InpustriaL Packacinc ENGINEERS ASSO- 
CIATION OF AmmRIcA—October 5-7, Sher- 
man Hotel, Chicago, IIl. 

ConcRETE REINFORCING STEEL InstiTUTE— 
Semiannual Meeting, October 5-9, Ashe- 
ville, N. C. 

Nationa LupricaTinc Grease Instt- 
TurE—Annual Meeting, October 11-13, 
Edgewater Beach Hotel, Chicago; Ill. 

AMERICAN CHEMICAL SocieTy—Chicago Sec- 
tion, National Chemical Exposition, Octo- 
ber 12-16, Coliseum, Chicago, Ill. 

American Socrery or Crvit EnGINEERS— 
Fall Meeting, October 13-15, Statler 
Hotel, Boston, Mass. 

PorceLain ENAMEL Instrtute—Tenth An- 
nual Forum, October 13-15, Urbana, Ill. 


AMERICAN O1L CuEmists Socrery—October ~ 


15-17, New York, N. Y. 
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ENGINEERS’ Society oF WESTERN PENN 
SYLVANIA—Ninth Annual Water Confer 
ence, October 18-20, Hotel William Penn 
Pittsburgh, Pa. 

Nationa INsTitTUTE OF GOVERNMENTAL | 
PurcHasinc—Third Annual Conference 
and Products Exhibit—‘‘Governmental 
Buying Advance’”—October 18-20, Belle-_ 
vue-Stratford Hotel, Philadelphia, Pa. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS—Midwest General Meeting, Octo- 
ber 18-22, Schroeder Hotel, Milwaukee, 
Wis. 

AMERICAN ASSOCIATION OF TEXTILE CHEM- 
ISTS AND CoLorists—Annual Convention, 
October 21-23, Sheraton-Bon Air Hotel, 
Augusta, Ga. 

ASSOCIATION OF CONSULTING CHEMISTS AND 
CuemicaL ENGINrEERS—Annual Meeting, 
October 26, Hotel Sheraton, New York, 
INS. 

AMERICAN SocireTY ror Mrtats—National | 
Metals Congress and Exposition, October i 
25-29, Commercial Museum and Conven- — 
tion Hall, Philadelphia, Pa. | 

Society or AuToMOTIVE ENGINEERS—Fuels 
and Lubricants Div., November 4-5, 
Mayo Hotel, Tulsa, Okla. 

FEDERATION oF PAINT AND VARNISH PRO- 
DUCTION CLUBS AND Paint INDUSTRIES 
SHow—26th Annual Meeting, November — 
4—6, Congress Hotel, Chicago, Ill. 

AMERICAN INstTITUTE OF CHEMICAL ENGI- 
NEERS—Annual Meeting, November 7-10, 
Hotel Pennsylvania, New York, N. Y. 

NatTIoNAL Patnt, VARNISH AND LACQUER 
AssociaTion—60th Annual Convention 
ae 8-10, Congress Hotel, Chicago, — 
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lew Members to July 12, 1948 
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| The following 112 members were 


48, making the total membership 
184, 


Chicago District 


(LkooR AND AssocraTss, Inc., Erik Floor, 
) President, 139 N. Clark St., Chicago 2, Ill. 
ESTER SOLDER Co., F. C. Engelhart, Presi- 
‘dent, 4201 Wrightwood Ave., Chicago 39, 
(2RVICISED PRopucts Corp., Mrs. Helene 
| Patterson, Chemist, 6051 W. Sixty-fifth 
| St., Chicago 38, Ill. 

LGEO, Haroup L., Engineer, Perkins & 
» Will, Architects, Room 2200, 309 W. 
|. Jackson Blvd., Chicago 6, Ill. 

;ANSON, ARTHUR C., Research Chemist, 
» Rock Island Arsenal, Rock Island, Ill. 
unt, Epwarp A., Chief Metallurgist, The 
Massey-Harris Co., Racine, Wis. 
NAVANAUGH, WILLIAM R., Material Test En- 
i gineer, City of Chicago, Bureau of Sewers, 
Chicago, Ill. For mail: 3211 N. Keating 
Ave., Chicago 41, Ill. 

(OcKkEn, CHARLES, Supervisor, Foundry Proc- 
t ess Research, Armour Research Founda- 
| tion, Chicago 16, Ill. 

Vitpermuts, ArTHur L., Metallurgist, Ad- 
» vance Aluminum Casting Corp., 2742 W. 
Thirty-sixth Pl., Chicago 32, Ill. 
WITTHOFT, HERBERT C., Technical Super- 
visor, Anaconda Wire and Cable Co., 
» Marion, Ind. 


, Cleveland District » 


QBERLE, Fritz, Chief Metallurgist, The 

' Babcock & Wilcox Co., Research and De- 

' velopment, Harrisburg and Sawburg Rds., 
Alliance, Ohio. 

CVERLING, W. O., Director of Research, 

_ American Steel and Wire Co., Rockefeller 

| Bldg., Cleveland 13, Ohio. 

<nwapp, K. R., Assistant Director, Testing 

_ Labs., American Gas Assn., 1032 E. Sixty- 

second St., Cleveland 14,’ Ohio. 

uucASs, JosepH M., Manager, Ceramic Di- 

vision, The U. S. Stoneware Co., Box 350 

- Akron 9, Ohio. 

ROEHL, Epwarp J., Manager of Technical 
Bo opment, Thomas Steel Co., Warren, 

io. 


Detroit District 


Davis, A. W., Manager, Construction 
Equipment Div., Electric Tamper and 
Equipment Co., Ludington, Mich. 

ROBERTS, Howarp W., Engineer, Ingham 
County Road Commission, Mason, Mich. 


New England District 


30ston Woon TrRAbDE Assn., James H. Stan- 
-nard, Chairman, Technical Committee, 
263 Summer St., Boston 10, Mass. 
avis, L. W., Vice-President, Metal Hy- 
drides, Inc., Beverly, Mass. : 
MDWARDS, THomas C., Technical Director, 
Acushnet Process Co., New Bedford, Mass. 
4ACHMAN, Louis ALBERT, Director of En- 
gineering, New London Junior College, 
New London, Conn. 
VirTROPOLITAN District, THE, WATER 
Bureau, 2 American Row, Hartford 4, 
Conn. 


New York District 


SURLINGTON Minus Corp. or New York, 

- John G. Stass, 1410 Broadway, New York 
18, N. Y. 

Vewron-New Haven Co., Tun, W. W. 
Broughton, Technical Representative, Box 
1101, New Haven, Conn. 
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UNDERWEAR Inst., Roy A. Cheney, Presi- 
dent, 2 Park Ave., New York 16, N. Y. 
Union Harpwarkr Co., William H. Foley, In- 
dustrial Engineer, 585 Migeon Ave., 

Torrington, Conn. 

Cuemists’ Cius Liprary, Tue, 52 E. Forty- 
first St., New York 17, N. Y. 

Hoxpart, Rayménp Hawi, Manager, The 
Haller Testing Laboratories, Inc., 255 
Wooster St., New Haven, Conn. 

Lawson, Ciuement C., Wire Development 
Engineer, Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. 

Pouttack, Maxwerut A., Technical Con- 
sultant, Hardesty Chemical Co., Inc., 41 
E. Forty-second St., New York, N. Y. 

Tay or, Jamus, Engineer of Tests, American 
Locomotive Co., Schenectady, N. Y 

Taytor, Nuit R., Assistant Manager of 
Metal Sales, United States Smelting, Re- 
fining and Mining Co., Inc., 57 William 
St., New York 5, N. Y. 

Winsuip, Witt1am W., Owner, Winship 
Silica Products Co., First National Bank 
Bldg., Freeport, L. 1., N. Y. 

Chief Engineer, Hygrade 

Products Division, Standard Motor Prod- 

ucts, Ine>, 35-35 Thirty-fifth St., Long 

Island City 1, N. Y. 


Northern California District 


TomuInson, JAMES A., Quality Control 
Manager, Owens-Corning Fiberglas Corp., 
as Coast Div., Box 89, Santa Clara, 

alif. 


Ohio Valley District 


(In Course of Organization) 

GonseR, Bruce W., Supervisor, Non- 
ferrous Research, Battelle Memorial Inst., 
505 King Ave., Columbus 1, Ohio. 

Heit, Vernon E., Research Engineer and 
Section Head, P. R. Mallory and Co., Inc., 
= E. Washington St., Indianapolis 6, 
nd. 

Hewwter, J. E., Technical. Director, The 
Thresher Paint and Varnish Co., 1100 E. 
Monument Ave., Dayton 1, Ohio. Yeager 
Ulysses B!, Fuel Engineer, Island Creek 
Coal Sales Co., 700 Guaranty Bank Bldg., 
Huntington 18, W. Va. 


Philadelphia District 


pu Pont p—E Nemours AND Co., Inc., E. I., 
Expuosives Dept., R.S. Apple, Research 
Supervisor, Burnside Laboratory, Box 152, 
Pennsgrove, N. J. 

GENERAL INDUSTRIES, INCORPORATED, Ro- 
bert B. Yule, Chief Structural Engineer, 
311 8. Broad St., Philadelphia 7, Pa. 

pEMauriac, Wiii1amM _J., Assistant Superin- 
tendent, The Philadelphia Electric Co., 
Twenty-seventh and Christian St., Phila- 
delphia 46, Pa. 

Kepter, F. M., Manager, Henry Vogt Ma- 
chine Co., 1338 Commercial Trust Bldg., 
Philadelphia 2, Pa. 

NationaL Printinae Ink RESEARCH INST., 
A. C. Zettlemoyer, Research Director, Le- 
high University, Chemistry Dept., Bethle- 
hem, Pa. 

Surron, Bruce L., Sales Engineer, The 
Baldwin Locomotive Works, Pniladelphia 
42, Pa. 


Pittsburgh District 


PortTeER Co., Inc., H. K., Clarence R. Abitz, 
Works Manager, 1932 Oliver Bldg., Pitts- 
burgh 22, Pa. 

ALLEN, Herrick K., Development Engineer, 
National Forge and Ordnance Co., Irvine, 
Warren County, Pa. 

Britron, Ray E., Consulting Engineer, 
Pennsylvania Slag Assn., 1519 Oliver Bldg., 
Pittsburgh 22, Pa. - For mail: 510 Clen- 
Moore Blvd., New Castle, Pa. 

Hartt, Epwarp E., Chief Metallurgist, 
Universal-Cyclops Steel Corp., Titusville, 

a 


Havox, CHARLES F., Hall Laboratories, Inc., 
323 Fourth Ave., Pittsburgh, Pa. For 
mail: 1179 Cedar Blvd., Pittsburgh 16, 

Dy 

SHERWIN, Epwin T., Engineer, Duquesne 

Light Co., 435 Sixth Ave., Pittsburgh, Pa. 
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Stospss, Henry <A., Supervisor of Tests, 
Wheeling Steel Corp., Yorkville Works, 
Yorkville, Ohio. 

WITSBERGER, CLARENCE J., Electrical En- 
gineer, Pennsylvania Transformer Co., 
Canonsburg, Pa. 


St. Louis District 


Corrtntyov, F. M., Jr., Partner, Harrington 
& Cortelyou, 1004 Baltimore Ave., Kansas 
City, Mo. 

Finups, E.,.B., Engineer of Tests, Atchison, 
Topeka and Santa Fe Railway Co., 14 
Motive Power Bldg., Topeka, Kans. 

Lurz, Hosart F., Consulting Engineer, 819 
Finance Bldg., Kansas City 6, Mo. 
Mussxat, Louis, Manager, American Lead 
Products Co., 2939 Chouteau Ave., St. 

Louis 3, Mo. 

Sumner, L. T., Chief Engineer, Fischer Lime 
and Cement Co., 269 Walnut St., Memphis 
3, Tenn. : 

Tayrtor, Russet C., Mechanical Engineer, 
Development and Tests, American Steel 
Foundries, Granite City, Ill. 

WASHINGTON University Liprary, St. 
Louis 5, Mo. 


Southern California District 


CuIsHoLM, Roprrick A., Materials Engi- 
neer, Corps.of Engineers, Office of Di- 
vision Engineer, South Pacific Materials 
Laboratory, 751 S. Figuerod, Los Angeles, 
Calif. For mail: 3539 119th Pl., Ingle- 
wood, Calif. 

Dum, A. R., Division Manager, Mission 
Appliance Corp., 12611 S. Crenshaw 
Blvd., Los Angeles, Calif. For mail: 
Hyde Park Station, Los Angeles 43, Calif. 

Jerrreys, C. E. P., Director of Research, 
Truesdail Laboratories, Inc., 4101 N. 
Figueroa St., Los Angeles, Calif. For mail: 
2240 Adair St., San Marino 9, Calif. 

LucxHam, AtcER W., Architectural Speci- 
fications Writer, 3418 Community Ave., La 
Crescenta, Calif. 

San Diego, Ciry or, Alden K. Fogg, City 
Engineer, Room 266, Civic Center, San 
Diego 1, Calif. 

San Dizeo, City or, Pusiic Lisrary, Clara 
E. Breed, City Librarian, Eighth Ave. 
and E Sts., San Diego 1, Calif. 


Washington (D. C.) District 


Premco Corp., E. G. Porst, Chief Chemist, 
5601 Eastern Ave., Baltimore 24, Md. 

Ruspatex Division, Great Amprican In- 
pustriges, Inc., L. G. Norman, Chief 
Chemist, Bedford, Va. 

Diu, Ricuarp S., Chief, Heating and Air 
Conditioning Section, National Bureau of 
Standards, Washington 25, D. C. ; 

Howarp, Pauut T., Chemist, National 
Bureau of Standards, 412 Chemistry Bldg., 
Washington 25, D.C. : 

Huaues, Ropert H., Chief Engineer, Clinch- 
field Coal Corp., Box 1, Dante, Va. 

Lams, Jamus H., Secretary, Contest Board, 
American Automobile Assn., Seventeenth 
and Pennsylvania Ave., N. W., Washing- 
ton, D.C. 

Moureirt, Grorce J., Chemist, U. 8. Army, 
Quartermaster Corps, Washington 25, 
D.C. For mail: 2415 N. Underwood St., 
Falls Church, Va. . 

OHLHEISER, CarnLTON E., Development En- 
gineer, American Instrument Co., 8010 
Georgia Ave., Silver Spring, Md. 


Western New York and Ontario District 


Harmon, Cart A., Chief Metallurgist, Great 
Lake Steel Corp., Hanna Furnace Div., 
1000 Walbridge Bldg., Buffalo 2, N. Y. 

Mosumr, Frep D., Research Engineer, 
Standard Stoker Co., Inc., Erie, Pa. 

Waurpr, Joun, Materials Engineer, On- 
tario Department of Highways, Parlia- 
ment Bldg., Toronto, Ont., Canada. 


U. S. and Possessions 


Crown ZELLERBACH Corp., CENTRAL RE- 
SEARCH AND TECHNICAL Dexpr., William R. 
Barber, Technical Director, Camas, Wash. 

STaNoLIND Orn anp Gas Co., Scott W. 
Walker, Process Research Supervisor, Box 
591, Tulsa 2, Okla. 
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WarREN Prerrotevum Corp., H. W. Harts, 
Vice-President, Box 1589, Tulsa, Okla. 
Counts, Jack Epwin, Research and Sales 
Engineer, Pumice Aggregate Sales Corp., 
121 S. Yale, Albuquerque, N. Mex. For 
mail: 1511 N. W. Seventeenth, Oklahoma 

City, Okla. 

Harpy, Epcar E., Research Supervisor, 
Phosphate Division, Monsanto Chemical 
Co., Anniston, ‘Ala. 

JOHNSTON, Leg R., Material Inspector, A. 
W. Williams Inspection Co., Mobile, Ala 
For mail: 1063 Palmetto St., Mobile 20, 
Ala. 

Jones, VaLens, Engineer, Research, U. S. 
Bureau of Reclamation, Bldg. 1B, Denver 
Federal Center, Denver 1, Colo. 

Page, Cuaruzs H., Jr., Partner, C. H. Page 
and Son, Architects-Engineers, Box 936, 
Austin, Tex. 

Prennineton, Joun V., Associate Director, 
Southwest Research Inst., 217 Oil and Gas 
Bldg., Houston 2, Tex. 

Perricrove, A. J., Chief Engineer, Stanolind 
Oil and Gas Co., Box 591, Tulsa, Okla. 
For mail: 3222 8S. Utica, Tulsa, Okla. 

Price, Joun D., Superintendent, Coke Plant, 
Colorado Fuel and Iron Corp., Pueblo, 
Colo. 

SeaTrun, Crry or, DEPARTMENT oF LIGHT- 
inc, E. R. Hoffman, Superintendent of 
Lighting, 1015 Third Ave., Seattle 4, 
Wash. g 

Tacoma, City or, Ciry ENGINEER, 503 City 
Hall, Tacoma 2, Wash. 

Wacer, Rautepw Waupo, Associate Professor 
of Chemistry; and Consultant, Rollins 
College, Winter Park, Fla. 


Wirt, Rozenrt P. Professor, Civil Engineer- 
ing Dept., Oklahoma Agricultural and 
Mechanical College, Stillwater, Okla. 

Wirre, Lesuie P., Materials Engineer, U.S. 
Bureau of Reclamation, Bldg. 1B, Denver 
Federal Center, Denver 2, Colo. 


Other than U. S. Possessions 


Dominion Tar anp CuHemicat Co., Lrp., 
J. C. Langford, Development Engineer, 
2240 Sun Life Bldg., Montreal, P. Q., 
Canada. 

ImprriaL CuHemicaL Inpusrrizs, Lrp., 
LeATHERCLOTH Division, Liprary, A. G. 
Kay, Librarian, Newton Works, Hyde, 
Cheshire, England. 

SoclrTE NATIONALE D’ErupE eT pp Con- 
Srruction bE Morsurs p’AVIATION, 
Librarian Central Laboratory, 22 Quai 
Gallieni, Suresnes, Seine, France. 

BarTORELLI, Luigi, Plasticos Plavinil S. A., 
290 Rua S. Bento, 1¢ Sobre-loja, Saa Paulo, 
Brazil. 

Beuorri, AcosTino, Representative in Italy 
for Waukesha Motor Co., Waukesha, Wis., 
and Tinius Olsen Testing Machine Co., 
Philadelphia, Pa. For mail: Piazza 
Trento 8, Milan, Italy. 

BuunDELL, Wiut1AmM R., Dominion Rubber 
Co., Ltd., General Labs., 1665 Notre Dame 
St., East, Montreal, P. Q., Canada. 

British WeLpING ResearcH Assan., H. G. 
Taylor, Director of Research, 29 Park 
Crescent, London W. 1, England. 

Couen, Herman, Director, Union Research 
Laboratories, Ltd., Realty Trust Bldgs., 
Johannesburg, South Africa. 


Personals... 


... News items concerning the ac- 
tivities of our members will be wel- 
comed for inclusion in this column. 


Lincoln T. Work, Director of Research 
and Development, Metal and Thermit 
Corp., Rahway, N. J., has been elected 
Vice-Chairman of the New York Chapter 
of the American Institute of Chemists. 


Russell Franks has been made Chief 
Metallurgist, with headquarters in Pitts- 
burgh, of the Electro Metallurgical Co. 

Herman Francis Mark, of the -Poly- 
technic Institute of Brooklyn, has been 
chosen by the Rochester Section of the 
American Chemical Society as the fourth 
Harrison Howe lecturer, the lecture to be 
presented in mid-November. Dr. Mark, 
an international authority on the chem- 
istry of high polymers, has done extensive 
work in the specific fields of rubber, cellu- 
lose, and plastics, having servedas Research 
Director of the Canadian International 
Paper Co., Professor of Chemistry at the 
University of Vienna, and as a Research 
Director for the I. G. Farbenindustrie. 
He presently represents the Brooklyn 
Polytechnic Institute on the recently 
organized A.S.T.M. Committee C-19 on 
Structural Sandwich Constructions. 


Harry C. Plummer, Director of Engi- 
neering and Research, Structural Clay 
Products Institute, was recently inducted 
as an honorary member of the National 
Professional Ceramic Engineering Fra- 
ternity Keramos, the initiation taking 
place in the North Carolina State College 
Chapter, Raleigh. The selection recog- 
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nized Mr..Plummer’s outstanding con- 
tributions to the brick and tile engineering 
profession in his present capacity with the 
Structural Clay Products Institute. - 

Carl S. Miner, Director of the Miner 
Laboratories, Chicago, received the honor- 
ary degree of Doctor of Science at the 
commencement exercises of Coe College, 
Cedar Rapids, Iowa, on June 5. 

Frank E. Lobaugh, formerly Technical 
Service Director of the Lumnite Division, 
Universal Atlas Cement Co., New York 
City, is now Vice-President of the Lumnite 
Division, succeeding Joshua L. Miner, 
recently retired: 

Herbert K. Cook has been named Chief 
of the Concrete Research Division of the 
Waterways Experiment Station, Vicks- 
burg, Miss. 

James B. Morrow, First Vice-President 
of Pittsburgh Consolidation Coal Co., has 
been elected President of Bituminous Coal 
Research, Inc., the national research 
agency of the bituminous coal industry. 
An authority on coal preparation, Mr. 
Morrow has written extensively on the 
subject of cleaning and sampling of coal. 
He has been active in A.S.T.M. committee 
work on coal classification and testing. 


R. Bowling Barnes, formerly with the 
American Cyanamid Co., has been elected 
Vice-President in Charge of Research and 
Development of the American Optical Co., 
Southbridge, Mass. 

A. G. Ashcroft, Director of Research and 
Development, Alexander Smith & Sons 
Carpet Co., Yonkers, N. Y., has announced 
the employment of Jesse de la Rama as 
Quality Control Engineer in the Product 
Engineering Laboratories. 
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5, India. 
Denaro, L. F., Engineering Metallurgists) 
The Mond Nickel Co., Ltd., London, Engs# 
land. For mail: 25 Clariden Strasse, 
Zurich, Switzerland. 
Hansen, Gerorce H., Chemist, Thet 
Trinidad Lake eee Operating Co, ar 


B. W.I. . 
Inp14, HeApQuarrers, SouTHERN Com= 
MAND, Poona 1, India. 
InpIA, HEADQUARTERS, M=¥ 
MAND, ‘‘F’”’ Block, Hutments, New Delhi. 
India. 
Kurem, Saim, Chief Chemist and Luboid 
Manager, Petrol Ofisi, Kozluca Ha 
Galata, Istanbul, Turkey. B 4 
Mackney, A. E., President, A. E. A. Sales, 
Ltd., 911 Vancouver Block, Vancouve 
B. C., Canada. ; 
NationaL MerranLurGicAL LABORATORY, 
G. P. Contractor, Assistant Director 
Jamshedpur, Via Tatanagar, B. N. Ry.’ 
India. 1 


Pavuuin, W. T., Production Manager, The: 
Milburn Lime and Cement Co., Ltd.,  j 
400, Dunedin, New Zealand. 


Smitru, Donaup J., Building Products, Ltd. : 
Box 6063, Montreal, P. Q., Canada. : 
ZscuHokkeE, H. R., Chief of Labora for) 
Testing Materials, Brown, Boveri and Co,, | 
Ltd., Bader-Aargau, Switzerland. For) 
mail: Sennhauserweg 18, Zurich 32,3 
Switzerland. 


William P. Werner, President, Pecora< 
Paint Co., Philadelphia, is in his 45th} 
year of service with the Pecora Company. ° 
This company is among the current 
40-year A.S.T.M. members appearing ¢ 
elsewhere in this issue, and Mr. Werner, ’ 
himself, is a long-time A.S.T.M. member. - 


Raymond H. Schaefer has been ap-- 
pointed Director of Research and De- 
velopment, American Brake Shoe Co., 
New York. He started with the Company | 
in 1940 as an Assistant Foundry Metal- 
lurgist, American Manganese Steel Divi- 
sion, and in 1945 became Chief Metal- 
lurgist i in Charge of Metallurgical Research 
and the Company’s experimental foundry. © 


R. F. Miller, Development Engineer in | 
stainless and alloy steels, Research and | 
Technology Department, Carnegie-IIlinois 
Steel Corp., Pittsburgh, has been ap- - 
pointed Assistant to Vice-President of | 
that department. 


James T. MacKenzie, Technical Direc- - 
tor, American Cast Iron Pipe Co., has | 
been elected Chairman, Birmingham Chap- — 
ter, American Foundrymen’s Association. 


Alvah Small, President of Underwriters’ 
Laboratories, Inc., Chicago, since 1935, 
was elected Vice-Chairman at a recent 
special meeting of the Board of Trustees, 
held in New York. Upon Mr. Small’s” 
assumption of the duties as Vice-Chair- 
man, Curtis R. Welborn, since 1947 
Executive Vice-President, was elected 
President of Underwriters’ Laboratories, 
Inc. 


J. L. McCloud has. been appointed 
Director of Chemical Engineering and 
Chemical and Metallurgical Research, 
Ford Motor Co., succeeding the late R. H. 
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-eCarroll. Mr. McCloud has been with 
ie Ford Co. since 1915, serving in various 
pacities, having been ‘Assistant Director 
| Chemical Engineering since 1946. 


‘Lawrence C. Flickinger has been ap- 
vinted Chief Chemist for the Youngs- 
ywn district of the Youngstown Sheet & 
ube Co., succeeding the late David A. 
ussell. 


R. G. McElwee, Manager, Foundry 

Hoy Division, Vanadium Corp. of 
merica, Detroit, has been chosen as 
hairman of the Gray Iron Division of 
merican Foundrymen’s Association. 
ormerly Vice-Chairman of the division, 
e has also served as head of the cupola 
search group and vice-chairman of the 
rogram and papers committee. He suc- 
eds, as chairman, Russell J. Allen, 
Tetallurgical Engineer with Worthington 
‘ump & Machinery Corp., Harrison, N. J., 
4 resigned the chairmanship because of 
1 health. , 


Charles H. Greenall, active in A.S.T.M. 
rork for many years and chairman of 


Jommmittee B-5 from 1937 to 1944, is tak- 


ag a year of absence from active work on 
he advice of his physician. He was for- 
aerly at the Bell Telephone Laboratories, 
nd later Director of the Laboratory at 
‘rankford Arsenal, Philadelphia, in World 
Var II, and most recently Executive Di- 
ector of the Franklin Institute Labora- 
ories for Research and Development. He 
las resigned his position at the Institute 
nd plans to do some traveling and spend 
ome time in the South and Southwest. 
Juring World War I, Charlie had one of 
iis feet frozen which apparently left the 
imb rather susceptible; later there were 
me or two additional freezings, the most 
ecent one this winter, and complications 
iave led to the doctor’s advice for him to 
avor this condition. 


Thomas M. Kelly, formerly Materials 
Mngineer, National Bureau of Standards, 
Nashington, D. C., is now serving in a 
imilar capacity with the Corps of Engi- 
ieers, U. S. Dept. of the Army, Portland, 
re. 

-Charles Doak Lowry, Jr., previously 
vith the Universal Oil Products Co., 
Yhicago, Ill., has been appointed Exec. 
Jirector, Panel on Petroleum, U. 8. Re- 
earch and Development Board, Wash- 
ngton, D. C. 

Alexander E. Wallace is now associated 
vith Purity Products Co., Mayville, Wis. 
Te was formerly Research Engr., M & R 
Jietetic Labs., Inc., Columbus, Ohio. 


Raul Valle-Rodas, who had been asso- 
iated with Direccion de Obras de Riego, 
flinisterio de Obras Publicas, Caracas, 
Tenezuela, and with the Knappen Engi- 
eering Co., New York City, has accepted 
n appointment with the Laboratorio de 
Insayo de Materiales, Ministerio de 
bras Publicas, Venezuela. 

Miguel Walter Escobar, formerly Chief 
Jhemist, Federated Metals Div., Ameri- 
an Smelting & Refining Co., Los ‘Angeles, 
; now on the staff of the Associated 
melting Corp., Oakland, Calif. 


Fred J. Tobias has accepted appoint- 
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ment with Hampden Brass & Aluminum 
Co., Springfield, Mass. 


C. L. Dalzell is now Asst. Chief Engr., 
Central Soya Co., Inc., Decatur, Ind. 
He was previously with the General 
Foods Corp., New York City. 


Henry Guildford Hoskins is now Chief 
Metallurgist, Aluminum Co. of South 
Africa, Pty.; Ltd., Pietermaritzburg, Na- 
tal, South Africa. He was formerly asso- 
ciated with the Northern Aluminium Co., 
Ltd., Banbury, Oxfordshire, England, as 
Research Metallurgist. 


H. L. MacBride has accepted appoint- 
ment as Manager, Testing Machine Div., 
National Forge & Ordnance Co., Irvine, 
Warren County, Pa. He was previously 
Chief Engineer, Tinius Olsen Testing 
Machine Co., Philadelphia, Pa. 


George G. Manov is now Senior Chem- 
ist, Radioactivity Section, Atomic Physics 
Division, National Bureau of Standards, 
Washington, D. C. 


Roy W. Crum, Director of the Highway 
Research Board of the National Research 
Council since 1928, is the 1948 recipient 
of the Marston Medal, awarded annually 
at Iowa State College to an engineering 
alumnus of the College in recognition of 
achievement in engineering. As a former 
member of the civil engineering faculty of 
the College and a research engineer at its 
associated Engineering Experiment Sta- 
tion, later as Engineer of Materials and 
Tests of the Iowa State Highway Com- 
mission, and subsequently in his service 
with the National Highway Research 
Board, Dr. Crum has directed and pro- 
moted extensive research and develop- 
ment in the use and testing of highway 
materials. In his current position he has 
expanded greatly the work and influence 
of the Highway Research Board, and for 
the past 20 years has been responsible for 
publication of the Board’s Annual Pro- 
ceedings, the largest and most complete 
source of information available today 
covering latest developments in all phases 


' of highway research. 


Jerome Vergosen is now Senior’ Test 
Engineer with the Wright Aeronautical 
Corp., Div. of Curtiss-Wright Corp., 
Wood Ridge, N. J. 

S. Leon Roberts, District Manager, 
Robert W. Hunt Co., St. Louis, was re- 
cently elected a Director of The Engineers’ 


' Club of his city. Mr. Roberts is also the 


newly elected Vice-Chairman of the 
A.S.T.M. St. Louis District , Council, 
having been Secretary of that District 
from 1946 to 1948. ; 

Harold C. R. Carlson, formerly Chief 
Engineer, Chas. Fischer Spring Co., 
Brooklyn, N. Y., has announced the 
opening of office of The Carlson Co., 
Design Consultants, in New York City, 
providing services for manufacturers, 
engineers, and inventors. 

Ralph A. Sherman, Assistant Director, 
Battelle Memorial Institute, Columbus, 
Ohio, has been nominated a Director-at- 
large of The American Society of Mechani- 
cal Engineers. 

Charles R. Ince, formerly Assistant 
Sales Manager, St. Joseph Lead Co., New 
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York City, has been appointed Sales 
Manager, succeeding Irwin H. Cornell, 
retired after 38 years of service in the 
company. 

Earle C. Smith, Chief Metallurgist, 
Republic Steel Corp., Cleveland, was the 
1948 recipient of Ohio State University’s 
Lamme Medal for meritorious achieve- 
ment in engineering. 


Alex. Stewart, Director of Research, 
National Lead Co., Brooklyn, N. Y., has 
been elected a Director of the Industrial 
Research Institute, Inc. 


Charles Duncanson Young, retired 
Vice-President and Director of the Penn- 
sylvania Railroad, and a Past-President 
of A.S.T.M., is the 1948 recipient of 
the Henderson Medal of The Franklin 
Institute of the State of Pennsylvania. 
Citation states it is awarded “in con- 
sideration of Mr. Young’s contribution 
to the scientific advancement of the steam 
locomotive which has resulted in improv- 
ing the reliability and efficiency and re- 
ducing the cost of steam locomotives 
thereby producing a more effective trans- 
portation unit.” Presentation will be 
made at traditional Medal Day ceremonies 
on October 20. 


Harold K. Work, Manager of Research 
and Development, Jones & Laughlin 
Corp., Pittsburgh, has been nominated as 
President, American Society for Metals; 
and Arthur E. Focke, Research Metal- 
lurgist, Diamond Chain & Mfg. Co., has 
been nominated for Vice-President. W.H. 
Eisenman, present Secretary, has the 
nomination for his 16th consecutive two- 
year term in that office, and the following 
are named for two-year terms as national 
trustees of ASM: Harry Croft, Director, 
Technical Control and Research, Chase 
Brass & Copper Co., Cleveland, and 
Frederick J. Robbins, Manager, Sierra 
Drawn Steel Corp., Los Angeles. 


L. P. McAllister, formerly Assistant 
General Manager of the steel plants of 
Lukens Steel Co., Coatesville, Pa., has 
been named Manager. He has been with 
the Company since 1922. 


R. -W. Roush, who has served the 
Timken-Detroit Axle Co., Detroit, as 
Chief Metallurgist since 1935, has been 
appointed Chief Materials Engineer. 


Frank J. Ross, formerly Research 
Chemist, Menasco Mfg. Co., Burbank, 
Calif., is now with the U. S. Naval Re- 
search Lab., Washington, D. C., in a 
similar capacity. 

Ralph M. Reel has accepted an appoint- 
ment as Technical Service Mgr., Dayton 
Rubber Export Co., Dayton, Ohio. He 
was formerly Factory Megr., Pharis Tire 
& Rubber Co., Newark, Ohio. 

Norman H. Withey is now a member 
of the staff of the Technical Div., New- 
port Industries, Inc., New York City. He 
was previously associated with the Alpha 
Portland Cement Co., Easton, Pa. 


Merritt Alvin Williamson, formerly 
Director of Technical Research, Solar Air- 
craft Co., San Diego, Calif., is now with 
Pullman-Standard Car Mfg. Co., Chicago, 
Ill. 
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William S. James has been named Vice- 
President in Charge of Engineering, Fram 
Corp., Providence, R. I. He was pre- 
viously on the staff of the Engineering 
Lab., Ford Motor Co., Dearborn, Mich. 

Delmar G. Runner has been transferred 
from the Public Roads Administration, 
Washington, D. C., to the Non-Metals 
Division, U. S. Bureau of Mines, Dept. 
of the Interior, Washington. 

Edward N. Cunningham, formerly Rub- 
ber Technologist, Stanco Distributors, 
Inc., New York City, is now with Enjay 
Co., Inc., New York, in a similar capacity. 

Albert C. Holler is now Research Fellow, 
Naval Ordnance Research Labs., Uni- 
versity of Minnesota, Minneapolis. 

Joseph S. Coons, formerly with General 
Ceramics & Steatite Corp., Keasbey, N. J., 
is now Ceramic Engr., RCA Victor Divi- 
sion of Radio Corp. of America, Harrison, 
N. J. 


Charles J. Zusi has been promoted from 
Technical Director to Vice-President of 
Container Labs., Inc., Chicago, Il. 3 


A. D. Wagner has succeeded J. G. 
Gagnon, deceased, as Chief Metallurgist, 
Hudson Motor Car Co., Detroit, Mich. 

P. H. Dike recently resigned as As- 
sistant Director of Research with Leeds & 
Northrup Co., Philadelphia; he will re- 
main with the company as Research Con- 
sultant. Mr. Dike had served as repre- 
sentative of his company on several 
A.S.T.M. technical committees and was a 


member of the Philadelphia District 
Council. 

B. L. Whittier, active in Committee 
D-13, has accepted an appointment on the 
faculty of the North Carolina State Textile 
School, Raleigh, N. C. He was formerly 
associated with the Mt. Vernon-Wood- 
berry Mills, Inc., Baltimore, Md., as Sales 
Engineer. 

M. G. Bell has retired as Technical 
Director of the Ditzler Color Division, 
Pittsburgh Plate Glass Co., Detroit, Mich., 
to be succeeded by R. I. Peters. 

Gen. Donald Armstrong, recently Execu- 
tive Vice-President, United States Pipe & 
Foundry Co., East Burlington, N. J., has 
been elected President, succeeding N. F. S. 
Russell, who has been elected Chairman of 
the Board of Directors and who has served 
as President for 25 years. 

H. J.Huester,Lt. Cmdr., USNR, has been 
transferred from the Office of the Bureau of 
Aeronautics, Dayton, Ohio, to the Bureau 
of Aeronautics, Navy Department, Wash- 
ington, D.C. 

F. M. Barry is now Director of Metals 
Research, Scoville Mfg. Co., Waterbury, 
Conn., succeeding W. B. Price, recently 
retired. Mr. Barry has been active in 
various A.8.T.M. technical committees 
for many years. 

Cleveland F. Nixon, Director of Process 
Engineering at the Fisher Body-Ternstedt 


Div., General Motors Corp., Detroit, - 


Mich., was elected Third Vice-President 
of the American Electroplaters’ Society 


during its recent 35th Annual Convention 


in Atlantic City, N. J. A. Kenneth Gra- 


ham, President, Graham, Crawley & 
Associates, Inc., Consulting Engineers, has 
again been named Executive Secretary of 
the Society, which position he has held 
since 1945. 

Flint C. Elder, for many years Metallur- 


gical Engineer and Director of Research, 
American Steel and Wire Co., Cleveland, — 


Ohio, and in recent years Research Engi- 
neer with the Company, has retired and 
is establishing a Consulting Practice in 


Cleveland at 3041 Edgehill Road. Mr. | 
Elder has been active for many years in the — 
work of A.S.T.M., notably in Committee , 


A-5 on Corrosion of Iron and Steel, though 
affiliated with other committees as well. 
Henry Wysor, Metallurgical Engineer 


on the staff of the operating Vice-Presi- — 


dent, Bethlehem Steel Co., retired from 
active service on July 1. Mr. Wysor, a 
graduate from Virginia Polytechnic Insti- 
tute, had been with Bethlehem since 1918. 
Prior to that time he taught at Lafayette 
College for 14 years, the last six years 
serving as head of the Department of 
Metallurgy. He will be succeeded by 
John K. Killmer, who has been with 
Bethlehem in various capacities since his 
graduation from’ Lehigh University in 
1923. For the part two years Mr. Wysor 
has served as Secretary of Committee A-1 
on Steel and he has served on several other 
A.S.T.M. technical groups. 
tinue to make his home in Easton, Pa. 


NECROLOGY 


LAURANCE Bowen, President and Direc- 
tor, Pecora Paint Co., Philadelphia, Pa. 
(August 30, 1947). Representative of 
company membership. 

ALLAN WapSworRTH CARPENTER, Re- 
tired Engineer of Bridges, New York Cen- 
tral Railroad (April 21, 1948). A native 
of Port Henry, N. Y., and resident of 
Johnstown, N. Y., for many years, Mr. 
Carpenter received his engineering train- 
ing at Case School. His membership in 
A.S.T.M. dating from 1908, he was num- 
bered among this.year’s Forty-Year Mem- 
bers. As a member of various technical 
committees, representing both the New 
York Central lines and the American Rail- 
way HWngineering Association, Mr. Car- 
penter had participated throughout the 
years in the Society’s activities, rendering 
especially capable service as Chairman of 
the Structural Steel Subcommittee of Com- 
mittee A-1 for 14 years. He was asso- 
ciated with the New York Central R. R. 
Co. and its corporate predecessors for 43 
years, in the capacities of Assistant En- 
gineer in Bridge Department, Supervisor 
of Bridges and Buildings, Division En- 
gineer, Engineer of Structures, Assistant 
Valuation Engineer, and Engineer of 
Bridges. In addition to A.S.T.M., Mr. 
Carpenter was affiliated with many or- 
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ganizations, being a life member of 
A.R.E.A. and a member of its Committee 
on Iron and Steel Structures for over 30 
years, and a life member of A.S.C.E. 


G. E. Cruarx, Cummins Engine Co., 
Columbus, Ind. (February, 1948). Repre- 
sentative of his company since 1943 on 
Committee A-3 on Cast Iron. 


FRANK ORVILLE CLEMENTS. 111 North 
West St., Westerville, Ohio (May 7, 1948). 
Member since 1905. 

The esteem and affection in which Dr. 
Clements was held is in part indicated by 
the fact that he had received two of the 
Society’s highest honors. He was Presi- 
dent during the period 1931-1932 and he 
was elected an Honorary Member of 
A.S.T.M. in 1938. Associated in his early 
work with Dr. Charles B. Dudley, the first 
President of A.S.T.M., at Altoona with the 
Pennsylvania Railroad Co., he was later 
Chief Chemist and Engineer of Tests of 
the National Cash Register Co. in Dayton, 
and later Director of Research, Dayton 
Metal Products Co., and from 1920 until 
his retirement in 1939 he was Technical 
Director, Research Laboratories of Gen- 
eral Motors Corp., Detroit. Keenly inter- 
ested in the work of A.S.T.M., he was 
Chairman of the Detroit District for a 
number of years and did a great deal to 
stimulate interest in A.S.T.M. work in 
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that area. Dr. Clements was particularly 
concerned with the research phase of the 
Society’s activities and by personal gifts 
and through his addresses and contacts 
stimulated the growth of the A.S.T.M. 
research fund. He was most anxious to 
help the younger engineers and scientists 
and took a most active interest in Otter- 
bein College. Following his retirement 
from General Motors he devoted much 
time and attention to work of the school 
and was President of the Board of Trus- 
tees. In his death the Society loses one 
who contributed greatly to the advance- 
ment of its work and who left an indelible 
imprint on its activities. 


Howarp H. Craver, Manager, Chemi- 
cal Div., Pittsburgh Testing Laboratory, 
Pittsburgh, Pa. (June 6, 1948). As repre- 
sentative of one of the P.T.L.’s company 
memberships since 1915, and representa- 
tive of the Laboratory on several technical 
committees, 7.e., Committee A-9 on Ferro- 
Alloys, D-5 on Coal and Coke, D-11 on 
Rubber and Rubber-like Materials, and 
others, Mr. Craver had rendered helpful 
service to the Society in many ways during 
the past 20 years. He had been associated 
with the P.T.L. for 50 years. A member of 
the American Chemical Society, Mr. 
Craver served as editor of the society’s 
publication in Pittsburgh, The Crucible, 
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for the last 21 years. He was also a mem- 
ber of the American Roadbuilders’ Asso- 
ciation, the American Ceramic Society, 
and the American Wood Preservers’ Asso- 
ciation. 


Henry C. Frey, Chemist and Superin- 
tendent, Patek Bros., Inc., Milwaukee, 
Wis. (June 2, 1948). Representative of 
Patek Bros. membership since 1922. 


Lawrorp H. Fry, recently retired as 
Director of Research, Steam Locomotive 
Research Institute, New York City (home 
address, 15 Wales Place, Mt. Vernon, 
N. Y.) (July 10, 1948). Member since 
1905. 

In the death of Mr. Fry the Society loses 
a member who for almost 50 years had 
been vitally interested and active in many 
phases of A.S.T.M. work. An outstanding 
authority in the field of railroad materials, 
and especially locomotives and locomotive 
design, he had been affiliated for many 
years with the Baldwin Locomotive Works 
and later for almost 20 years was with the 
Standard Steel Works, and subsequently 
with the Edgewater Steel Co. He was 
appointed Director of Research of the 
Steam Locomotive Institute about: five 
years ago. 

An authority on the testing of materials, 
he was interested particularly, in steel 
and its products, and in recent years had 
been concerned especially with the speed 
of testing, on which he wrote rather ex- 
tensively. Highly respected in Committee 
A-1 on Steel where he had a host of friends, 
he was an honorary member of this com- 
mittee. He had received a number of 
honors from other societies and associa- 
tions. 

Mr. Fry had gone to the hospital with 
the expectation of undergoing an operation 
for an internal malady but a heart attack 
ensued before the operation could be per- 
formed. He leaves his wife, the former 
Mildred Lucinda Kolb, and five children 
(two sons and three daughters) by an 
earlier marriage. 


A. B. Grsson, founder and President of 
the Gibson Electric Co. (‘‘Gibsiloy” 
products), Pittsburgh, Pa. (June 5, 1948). 
Member since 1940. Mr. Gibson rendered 
important service in Committee B-4 Chair- 
man of the Section on Standardization of 
Contact Forms and Sizes, also in Com- 
mittee B-9 as Chairman of the Section on 
Electrical Parts. A native of Fort Jack- 
son, N. Y., Mr. Gibson received his en- 
sineering training at Clarkson College of 
Technology, and in June of last year was 
awarded the honorary degree of Doctor of 
Engineering by his alma mater. He was 


associated with the Westinghouse Electric 
and Manufacturing Co., East Pittsburgh, 
from 1916 until 1929, when he was made 
Vice-President of the Stackpole Carbon 
Co., St. Mary’s, Pa., remaining there until 
1933 when he founded the Gibson Co. 
Mr. Gibson was active in civic affairs in 
Pittsburgh, being founder and _past- 
president of the Pittsburgh Personnel 
Association, and one of the organizers of 
its predecessor, the Public School and In- 
dustrial Relations Association of Pitts- 
burgh. He was also a member of the 
Board of Directors and a past-president of 
the Western Pennsylvania Industrial 
Conference. 


Maovrice L. Macut, Chemical En- 
gineer, Technical Service, E. I. du Pont de 
Nemours and Co., Inc., Plastics Dept., 
Arlington, N. J. (Suddenly, July 16, 
1948). Member since 1945, and as repre- 
sentative of his company an active par- 
ticipant since 1939 in the work of Com- 
mittees D-9 on Electrical Insulating Ma- 
terials and D-20 on Plastics, rendering 
valuable service in these groups. 


JosEPH J. Marrieio, Vice-President 
and Technical Director, Hilo Varnish 
‘Corp., Brooklyn, N. Y. (May 16, 1948). 
Representative of Hilo Corp. membership 
since 1934, and a member of Committee 
D-1 on Paint and Committee D-17 on 
Naval Stores. An internationally known 
leader in the paint and varnish industry, 
Dr. Mattiello. was the 1946 A.S.T.M. 
Edgar Marburg Lecturer, his subject being 
“Protective Organic Coatings as Engineer- 
ing Materials.’”” He had been associated 
with the Hilo Varnish Corp. since 1925. 
He was a member of the Association of Re- 
search Directors, Sales Executive Club, 
Metropolitan-Long Island section of the 
American Chemical Society, Past-Presi- 
dent of the Federation of Paint and Var- 
nish Production Clubs, Chemists Club, 
American Institute of Chemists, American 
Institute of Chemical Engineers, and 
many other professional and honorary so- 
cieties both here and abroad. He was also 
the author of several works on paint chem- 
istry. ; 

An alumnus of Brooklyn Polytechnic 
Institute and holder of a Ph.D. from 
Columbia University, Dr. Mattiello served 
with the New York National Guard on the 
Mexican border in 1916, and later in 
service in the first World War lost his right 
leg. In the recent war he served three 
years aS a civilian chemical expert as- 
signed to the Quartermaster Corps. Last 
November, while attending a convention 
of chemists in Paris, he was decorated with 
the Legion of Honor for his achievements 
in chemistry. 
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Eimer Line Perrer, Bureau of Stand- 
ards physicist and an editor of Webster’s 
International Dictionary, Washington, 
D. C. (July 2, 1948). Special Adviser- 
Member since 1929 of Technical Com- 
mittee on Methods for Density of Com- 
mittee E-1 on Methods of Testing. Mr. 
Peffer was Chief of the Capacity and 
Density Section of the Bureau’s Division 
of Weights and Measures. He had in- 
vented a device for accurate and fast 
capacity testing of pipettes, small tubes 
with a bulb in their centers, used for mak- 
ing blood tests, which device he donated to 
the Bureau. He was also one of three 
special editors in the field of weights and 
measures for the Webster dictionary, and 
writer of numerous scientific papers. 

JosspH Stewart Guan PRIMROSE, 
Chief Metallurgist, The Rover Co., 
Birmingham, England (October 2, 1947). 


Member since 1917. 


Henry H. Qurimsy, Consulting En- 

gineer, 4951 Pine St., Philadelphia, Pa. 
(June 24, 1948). Affiliated with the So- 
ciety for forty-five years, Mr. Quimby 
was a member of the Executive Committee 
from 1930 to 1932, and contributed 
notably to the Society’s activities for many 
years as a member of the committees on 
Steel and Reinforced Concrete. Prior to 
establishment of his own office as con- 
sultant in 1924, he was associated for 
twenty years with the City of Philadelphia 
Engineering Dept., serving successively as 
Asst. Engineer of Bridges in the Bureau of 
Surveys, and Chief Engineer, Department 
of City Transit. Designer of 60 bridges, 
including the Philadelphia Walnut Lane 
span, Mr. Quimby was a Past-President 
of the Philadelphia Engineers Club, a 
life member of the American Society of 
Civil Engineers and a member of The 
Franklin Institute. 
Ha.pEn M. Tompxins, Head, Works Con- 
trol Lab., National Carbon Co., Inc., 
Fostoria, Ohio (February 17, 1947). 
Member since 1935. 

W. W. Troxett, Assistant Chief of 
Laboratories, The Glenn L. Martin Co., 
Baltimore, Md. (January 27, 1948). 
Representative of Martin Co. membership 
since 1945. 

C. L. Van Feet, Stone Publishing Co., 
Dobbs Ferry, N. Y. Consulting Member 
of Committee C-18 on Natural Building 
Stones since 1946. : 

J. Z. WinvER, Engineer, The Richmond 
Fireproof Door Co., Richmond, Ind. 
(September, 1947). Member since 1943. 
Alternate for J. F. Peelle on Committee 
E-5 on Fire Tests of Materials and Con- 
struction. 
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Notes on Laboratory Supplies 


Catalogs and Literature; Notes on New or Improved Apparatus 


This information is based on literature and statements from apparatus manufacturers and 
laboratory supply houses. 


Catalogs and Literature: 


’ AMERICAN INSTRUMENT Co., Inc., 8010 
Georgia Ave., Silver Spring, Md. A new 
274-page catalog of scientific instruments 
describes numerous pieces of apparatus 
for use in chemical, biological, physical, 
metallurgical, engineering, and materials 
testing laboratories. The publication is 
profusely illustrated and includes compre- 
hensive data on general laboratory equip- 
ment. Included are many special fea- 
tures not ordinarily found in catalogs of 
this type, and which are of special interest 
to laboratory workers in general. 


Eastman Konak Co., Sales Service Di- 
vision, Rochester 4, N. Y. Two new pam- 
phlets listing selected references on photo- 
micrography and electron micrography 
have been published by this company. 
References on types of photomicrography 
and their uses are contained in a 16-page 
booklet; references on Fields of Applica- 
tion of both photomicrography and elec- 
tron micrography are contained in a 32- 
page booklet. 


Tue Batpwin Locomotive Works, 
Philadelphia 42, Pa. Bulletin 262 entitled 
‘Stress-Strain Recorders and Strain Fol- 
lowers” a new 32-page catalog, describes, 
with pictures and diagrams, the basic 
principles of the various types of Baldwin 
recorders; gives the distinguishing fea- 
tures of 24 different recorders for all 
common makes of testing machines; and 
describes more than 50 extensometers, 
compressometers, and deflectometers that 
can be used with the recorders. The 
bulletin also shows typical stress-strain 
curves as produced by recorders, includes 
common testing accessories and four types 
of strain gages. 


Tue Batpwin Locomotive Works, 
Testing Equipment Department, Phila- 
delphia 42, Pa. Bulletin 282, four pages, 
8% by 11 in., describes and illustrates 
Baldwin-Tate-Emery Universal Testing 
Machine Models 20-35 and 60-35 with 
respective capacities of 20,000 and 60,000 
lb. These machines apply and measure 
loads hydraulically using precision lapped- 
ram construction in conjunction with 
three-range Tate-Emery Null Method 
Dia] Indicators. The Bulletin describes 
the principles of operation, the accessories, 
and gives specifications. 


Dow Cornine Corp., Midland, Mich. 
A 14-page pamphlet entitled ‘“Dow Corn- 
ing Silicone Mold Release Agents” gives 
information on the general properties of 
these products, as well as major applica- 
tions in the fields of lubricating tire 
molds, and curing bags, and in the lubri- 
cation of mechanical rubber goods, floor 
tile, and plastics. Illustrated. 


Fisuer Screntiric Co., 717 Forbes St., 
Pittsburgh, Pa., and Eimer & Amend, 635 
Greenwich St., New York 14, N.Y. “Labo- 
ratory Specialties,” a 40-page book, has 
been published to present under one cover 
for the first time the instrument, appara- 
tus, chemical and furniture items designed 
by and available from these companies. 
Profusely illustrated, the book pictures 
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268 laboratory innovations and describes 
more than 300 equipment items that have 
been developed to aid laboratory work. 


Norra American Puriprs Co., INc., 
100 East 42nd St., New York 17,N. Y. A 
four-page folder, “Geiger Counter Tubes— 
Alpha—Beta—Gamma—X-ray,” lists a 
wide variety of NORELCO geiger counter 
tubes. The folder lists the type, operating 
temperature range, operating voltage, 
background counts, minimum life expec- 
tancy, price, etc. 


Pxuotovorr Corp., 95 Madison Ave., 
New York 16, N. Y. A four-page folder 
“Photovolt—Photoelectric and Electronic 
Measuring Instruments.”’ Describes the 
Lumetron Photoelectric Colorimeter, Uni- 
versal Photometer, Electronic Photometer, 
Transmission Densitometer, Photoelectric 
Reflection Meter, Glossmeter, Electronic 
pH Meter, and other instruments. TIllus- 
trated. 


E. H. Sarcent & Co., 155-165 E. Su- 
perior St., Chicago 11, Ill. The first issue 
of ‘Scientific Apparatus and Methods” 
has just come off press. This publication 
has a three-fold purpose: one, to present 
original articles of interest to the chemical 
profession; two, to present new and in- 
teresting laboratory apparatus; and three, 
to provide a supplement to the company 
catalog which will keep customers abreast 
of the trend in equipment changes by indi- 
cating items that have been discontinued, 
reinstated or changed as to their physical 
specifications. This publication will be 
issued quarterly; page size—8!/2 by 11 in.; 
Summer, 1948, edition, contains 32 pages. 
Subjects covered include conjunctive use 
of electrodeposition and polarography; 
assembly of an instructional polarograph; 
reproducibility of polarographic curves; 
stirring seals; assembly support system. 


Screntiric Guass AppARATus Co., INc., 
49 Ackerman St., Bloomfield, N. J. A 20- 
page pamphlet entitled ‘“‘What’s New for 
the Laboratory.’”? Number Five in the 
series lists and describes and illustrates 
all kinds of equipment including autoclave, 
balances, Todd silent burner, flasks, mix- 
ers, thermometers, stirrers, scales, and 
others. 


Instrument Notes: 


Zircum CompBustion TusEs—BuRRELL 
TECHNICAL Suppiy Co., 1942 Fifth Ave., 
Pittsburgh 19, Pa. Zircum combustion 
tubes, a development of the McDanel 
Laboratories, are recommended for com- 
bustion methods or other types of work 
requiring gastight tubes for temperatures 
up to 2900 F. Made from pure zirconium 
silicate, the tubes are fixed at their melting 
point (3100 F.), thus assuring at high tem- 
peratures maximum service without dis- 
tortion. Zirconium silicate is a highly re- 
fractory material having a thermal coef- 
ficient of expansion of about one-third 
that of pure silica. Consequently, the Zir- 
cum tubes have excellent resistance to 
heat shock. They are smooth, straight 


ASTM BULLETIN 


- facture. : 


and true to both bore and wall thickness, 
They are available in a variety of lengths 
and diameters to suit individual require- 
ments. 


STAINLESS STEEL AND BRONZE SAYBOL? > 
Viscostry Tusres—Tue Korsier In- 
STRUMENT Co., 168-56 Douglas Ave., 
Jamaica 3, N. Y. These tubes have either > 
the threaded type or the bushing type 
orifices. The bronze tubes are superior 
to those of brass, because they impart a 
longer life to, the tube and also due to the : 
hardness of the alloy. The tubes are | 
nickel plated externally to prevent erosion, — 
should water be used as a bath medium, | 
The gallery is also nickel plated to the over- 
flow rim of the tube. Stainless steel 
tubes are highly polished externally as’ 
well as internally. The orifices for all — 
tubes are of hardened stainless steel, lap- 
ped to the greatest precision, assuring a 
constancy of efflux time, and are inter- . 
changeable in any of the tubes they manu- - 


FarRAND PHOTOELECTRIC FLUOROM- | 
ETER—FARRAND OpTicaAL Co., New ~ 
York, N. Y. This new Fluorometer has a 
wide range of sensitivity selection 100 to » 
1000 times greater than similar instru- - 
ments. It has been developed and 7 
signed for use with either micro or macro 
volumes of solutions and is capable of 
measuring concentrations as low as one — 
part. per billion in volumes as small as — 
3 ec. of fluorescent substances. The in- — 
strument is particularly suitable for quan- 
titative analysis of fluorescence of vita- | 
mins such as thiamin, riboflavin, etc.; 
quinine, atabrine, porphyrin, and other 
fluorophors; metal complexes, oils, drugs, — 
pharmaceuticals, organic, inorganic com- 
pounds, etc. 


Five New SprcrrocrapPHic AccES- 
SORIES—DENSITOMETER, SPECTRUM PLATE ~ 
Prosector, Sarety Arc AND SPARK © 
Stanp, ELectropg SHAPER, AND BRE 
quEeTTinc Press—Bauscu & LomB Op- — 
TicaL Co., 636 St. Paul St., Rochester 2, 
INESYS 


Tue DENSITOMETER permits direct 
reading and/or continuous recording of 
the density of the lines in an analytical 
spectrum, for determining quantitatively 
any element present in the specimen. 


Tue Spectrum Piate PrRosEcToR aids 
identification of unknown elements in any 
specific material or specimen. A special 
mirror arrangement throws the spectral 
image on a screen built into the projector, 
or onto a wall screen when greater magnifi- 
cation is desired for observation by a 
group. The spectrum of the specimen 
being analyzed may, in either instance, be 
easily compared with a known spectrum 
to determine alien elements present. The 
instrument’s built-in screen is also adjust- 
able to provide desired changes in magnifi- 
cation. 


Tue Sarety Arc AND SpaRK STAND 
was developed to insure protection in using 
the high voltages (two to 10 amperes at 
110 to 15,000 volts) needed to burn the 
specimen in the are for spectrographie 
analysis. The “live” parts of the circuit 
are encased in a cylindrical chamber. 
Thoroughly insulated, the chamber is in- 
accessible from the outside, except by 
means of a door, opening of which auto- 
matically breaks the electric circuit. 


Tue ELEcTRoDE SHAPER, resembling a 
miniature lathe, has a rotatable turret 
equipped with adjustable cutters, drills, 
and tools for shaping graphite rods into 
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e various standard electrodes used as 
e and spark excitation sources. 


Tue Briquertine Press, which looks 
t unlike an old-fashioned coffee-grinder 
- modern dress, compresses powdered 
ugs, chemicals, plant ashes, drill chips, 
icksaw dust, and the like, into pellets 
out the size of an aspirin tablet. The 
lets can then be easily introduced into 
€ graphite rods prepared on the electrode 
aper for burning in the arc and spark 
and. Operated manually, little effort 
required to produce pressures up to 16,- 
a ponds to compress the material into 
‘lets. 


Brinett Harpness ReapEeR—Harry 
. Dietert Co., 9330 Roselawn Ave., 
etroit 4, Mich. This instrument is con- 
ructed to fit conveniently into the grip 
‘a person’s hand. The dial of the unit is 
librated to read in Brinell hardness 
imbers. Two standard dial calibrations 
e available; one for the 10-mm. ball 
ameter with 3000-ke. load and the other 
r the 10-mm. ball diameter with 500-kg. 
ad. Brinell Hardness Readers with 
vecial dials for other ball diameters and 
ads are made to order. The Brinell 
wrdness impressions are made in the 
sual manner with a Brinell tester. The 
ext step is to press the Brinell Hardness 
eader against the piece under test so 
iat the ball point of the Reader enters 
ie impression. The hand of the Reader 
ill point to the correct Brinell hardness 
imber without the use of a conversion 
ible. This Reader is very satisfactory 
Tr use in plants or laboratories where 
yeed and accuracy are desired. The 
face at the impression may be ma- 
ined, rough ground, or left as cast. 


New LAUNDER-OMETERS FOR RESEARCH 
ESTING—ATLAS ELEctTRIc Devicrs Co., 
31 W. Superior St., Chicago 10, Ill. 
wo new Launder-Ometer models have 
2en developed. The large capacity of 
ese new machines makes them ideal for 
boratory research in testing color-fast- 
ass of dyestuffs and launderability of 
terials. Model L1Q has a capacity of 
) pint or 20 quart jars; Model L2Q will 
scommodate 20 pint, 20 quart, or 6 half- 
ullon jars. Both units are available with 


vari-speed drive unit for operation be- 
tween 10 and 50 rpm. These new Launder- 
Ometers are consistent with the high 
standard of manufacture set by the thou- 
sands of Weather-Ometers, Fade-Ometers, 
and Launder-Ometers now in use through- 
out the world for all types of testing. 


Gyco-PHEN ELEctTronic TEMPERATURE 
Controt—Scientiric Guass APPARATUS 
Co., Inc., 49 Ackerman St., Bloomfield, 
N. J. This is an entirely new and unique 
instrument which regulates power flow 
into electrically heated devices according 
to temperature variations. Unlike any 
transformer or cyclic timer, it may be 
preset to reach and maintain any desired 
temperature within the range of 0-500 C. 
Its rated sensitivity is plus or minus 0.25 
C., although in normal usage such external 
factors as insulation, circulation, and rate 
of heat transfer may cause a deflection of 
one or two degrees from the selected tem- 
perature. Fully portable, it may be 
moved about the laboratory and quickly 
connected to various apparatus needed. 
No charts or calibrations are needed to 
operate this new instrument. The dial 
for temperature control reads directly in 
degrees centigrade. This-instrument may 
be used wherever temperature variation 
may be the actuating force. As examples, 
the control of ovens, hot plates, water 
baths, Gyco and Glas-Col Heating Jack- 
ets, heated molds, and other similar heat- 
ing devices is suggested. 


AgRovox INTERFERENCE FILTER— 
Aprovox Corp., New Bedford, Mass. In 
a sturdy metal cabinet with rigid side 
handle and with hinged-cover compart- 
ment holding the assortment of connecting 
cords, plugs, receptacles, and clips, the 
Selector goes out on the job. There it is 
readily connected in various ways with 
the noise-producing appliance or equip- 
ment. The knob is then turned through 
the series of different settings, each bring- 
ing into circuit the same circuit elements 
as found in Aerovox Interference Filters 
of corresponding type numbers. Thus 
the type filter to use, as well as the best 
connections, is immediately known, and 
the permanent installation made accord- 
ingly. 


' Terryville, Conn. 


A New Croup ann Pour Tresr Unit— 
Bowser, Inc., Refrigeration Division, 
This unit is unique 
in that two more temperature factors 
+77 F., +118 F., and an adjustable fac- 
tor from —60 F. to —80 F. for determina- 
tion of very low pour points have been 
provided for complete testing in one unit. 
Stainless steel tanks contain 32 copper 
sleeve test tube inserts with four sleeves 
from —60 F. to —80 F., eight at —30 F., 
eight at 0 F., eight at +30 F., two at 
+77 F., and two at +118 F. Tempera- 
tures are controlled by built-in thermo- 
stats. The cabinet measures 52 in. wide 
by 39 in. high by 27 in. deep. Current re- 
quired, 110 volts, 60 cycles, S.Ph., A.C. 
Refrigeration is provided by a self-con- 
tained, two-stage, air-cooled condensing 
unit, 


New WivperR Tooumaker MyIcro- 
scopE—George Scherr Co., Inc., 200 
Lafayette St., New York 12, N. Y. A 
new folder describing this instrument has 
just been published by the company. It 
points out the numerous advantages of 
employing microscopic measuring for 
checking threads, angles, tapers, bevels 
and virtually all types of measurements 
that are common in the machine shop and 
metal working plants. Full specifications 
and dimensions and a table showing the 
coordinate measurements possible are in- 
cluded. The literature presents a well- 
rounded discussion of the use of a tool- 
maker’s microscope. 


Bauscw & Loms PHOTOMICROGRAPHIC 
Equipment Mopret L—Bausch & Lomb 
Optical Co., Rochester 2, N. Y. Catalog 
E-210 describes in detail this new equip- 
ment. This medium-sized L Photomicro- 
graphic Camera and its accessories have 
been developed keeping in mind the 
specific needs of each field in which photo- 
micrography is used. The L Camera is a 
compact photomicrographic department 
in one unit. Its supporting cabinet pro- 
vides storage drawers for the accessories, 
the linoleum top makes a perfect working 
surface, and the modern design upright 
provides plenty of leg room for comfort 
when using the equipment. The equip- 
ment and its accessories permit the use of 
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UNIVERSAL FATIGUE TESTING 
MacuinE—THe Batpwin Locomotive 
Works, Testing Equipment Division, 
Philadelphia 42, Pa. This machine is a 
flexible, crank-stroking type in which the 
stroke is adjusted by a planetary gear sys- 
tem with an independent motor that main- 
tains constant load by varying automat- 
ically the distance of a spindle from the 
center of rotation. The spindle serves as 
crank in activating the connecting rod and 
crosshead that applies fatigue stress to 
the part under test. It can be operated 
up to 250 cycles per minute. Automatic 
equipment for controlling and indicating 
load, and recording changes in stroke are 
contained in a separate cabinet. The 
load-sensitive element consists of a dyna- 
mometer ring so mounted in the travelng 
crosshead of the testing machine as to 
transmit load to the specimen. The 
dynamometer contains a variable air gap 
transformer, the output of which controls a 
galvanometer in the cabinet. The new 
machine is 12 ft. 7 in. long, 74!/2 in. high, 
and 81 in. wide. 


Tue “Precision” MERCcALYZER—PRE- 
CISION ScreNnTIFIC Co., 3737 W. Cortland 
St., Chicago 47, Ill. This instrument is 
used for the rapid electrolytic removal of 
heavy metals from aqueous solutions of 
reactive metals. The wide range of 
applied potential, 0 to 10 volts, as well as 
the wide range of direct current, 0 to 10 
amperes, permits the fast removal of large 
quantities of reactive metals. In addi- 
tion, the use of magnetic stirring hastens 
the amalgamation of the reactive metals at 
the mercury surface. Use of the ‘‘Preci- 
sion” Renewable Surface type Mercury 
Cathode not only speeds up the amalga- 
mation of the reactive metals, but also 
allows longer use of the Mercury Cathode 
before replacing the mercury; thus, more 
reactive metal can be removed with one 
charge of mercury. The “Precision’”’ 
Mercalyzer is a dual apparatus. Two 
determinations can be made independently 
and simultaneously—either two amalga- 
mations, two electro-depositions, or one 
amalgamation and one electro-deposition. 


News of Instrument Companies and 
Personnel 


Tue C. J. TacguiaBsurt Corporation 
(N. J.), formerly the C. J. Tagliabue 
Manufacturing Company, Brooklyn, N. 
Y., has announced the removal of its of- 
fices and production facilities to 614 
Frelinghuysen Ave., Newark 5, N. J. 


Now a wholly owned subsidiary of the 
Weston Electrical Instrument Corpora- 
tion, the firm will continue to manufac- 
ture its well-known line of TAG instru- 
ments for indicating, recording, and con- 
trolling temperature and pressure, includ- 
ing TAG ASTM Thermometers, API 
Hydrometers, and petroleum testing ap- 
paratus. 

Tinrus Oxrsen Testing Macuine Co. 
has purchased the one-story manufactur- 
ing building on the Easton pike, at Hor- 
sham, about four miles above Willow 
Grove (near Philadelphia). The building, 
containing 98,816 square feet of floor 
space, was acquired by the Firestone Com- 
pany during the war from the Pitcairn Co. 
and was used for experimental construc- 
tion work on helicopters. It adjoins the 
Willow Grove Naval Air Station. The 
Tinius Olsen Testing Machine Co. will 
move to the new plant from its present lo- 
cation at the northeast corner of 12th and 
Buttonwood Streets, Philadelphia, Pa. 
This company has been in business in 
Philadelphia for more than 50 years. 


Pioneering manufacturers of a wide 
range of balancing and testing machines, 
the Olsen name is familiar to everyone con- 
cerned with evaluation of materials and 
products and its instruments and machines 
are used all over the world. The company 
was originally established by Tinius Olsen, 
the present head being Thorsten Y. Olsen, 
President, and Tinius Olsen, 2d, is Vice- 
President. The personnel of the company 
have been represented in A.S.T.M. activi- 
ties for many years, and are active in 
numerous phases of both technical com- 


- mittee and A.S.T.M. District work. 


Miss Gretta Scott, a specialist in spec- 
troscopy and X-ray diffraction work, has 
joined the staff of Hall Laboratories, 
Pittsburgh chemical engineering consult- 
ants. She will apply the special techniques 
of X-ray diffraction and spectrographic 
analysis to the problems of Hall clients— 
boiler operators in industry who contract 
with Hall Laboratories for supervision of 
their water conditioning. 

Felix Wunsch, a veteran of the engineer- 
ing staff of Lzzps & Norrurur Co., and 
inventor of numerous circuits widely used 
in electrical measuring instruments, re- 
tired on May 7. In recognition of his 
long service and valuable contributions 
to the company and the industry, a large 
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group of his associates honored Mr 
Wunsch at a dinner in connection with his 
retirement, and his. many friends made 
his last day memorable with their visits 
and parting gifts. , 

Paul V. Roth, since 1919 Shop Engi 
neer of LEEDS & NorrurupP Co., also re 
tired on May 7 after nearly 46 years of 
service with the company. In connec 
tion with his retirement, Mr. Roth was 
honored at dinner by a large group of his 
associates, and his last day was marked 
by the presentation of parting gifts and 
streams of visitors to his office. j 

E. S. Ronk, Sales Manager of Bowszn: 
Inc., Refrigeration Division, Terryville, 
Conn., was named General Manager © 
the company effective May 1, 1948. Myr 
Ronk entered the employ of the company: 
in 1943 as a purchasing agent, after serving 
for several years in the management 6 
R. H. Macy and Co. of New York. He 
became Sales Manager in 1945, a positiog 
he will continue to occupy temporarily in 
addition to his new duties as General) 
Manager. 

Paul Todtschinder, formerly Treasuren 
and Sales Executive of The Emil Grein 
Co., is now affiliated with the Koehler I 
strument Co., Jamaica, N. Y., as Sal 
Manager. 


Educated Man 


Five standards can identif 
the educated man: (1) ability to use an 
understand his native tongue in speech 
or writing, in order to convey his ideas: 
and thoughts clearly and effectively te! 
others; (2) ability to judge, compare) 
evaluate, in short to criticize one 
the ideas, thoughts, and conceptions 
other men, acquirement of the standards 
and perspectives on which to base criti 
appraisals of such expressions; (3) know 
edge of men and their affairs; such knowl 
edge is secured through study of our ow® 
and other people’s cultures, their lan= 
guages, customs, laws, religions, and his~ 
tory; (4) knowledge of the physical worle! 
and the universe in which he lives, mean 
ing of course some understanding of the 
laws and forces of nature, ranging from 
astronomy to bacteriology; (5) knowl 
edge of a profession or a vocation for the 
purpose of earning a living and serving! 
God and society as a competent and mors 
ally responsible individual.—Arthur C 
Willard, President Emeritus, University off 
Illinois. 
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If Doctor Marburg Came Back Today 


Annual Address by the President, T. A. Boyd’, June 23, 1948 


j ves thirty years 

o, at the 1918 Annual Meeting of 
r Society, word was received of 
2 untimely death of Dr. Edgar 
arburg. Dr. Marburg, whose 
me is commemorated in the im- 
rtant Edgar Marburg Lecture 
ablished in 1925, had been secre- 
ry-treasurer of the American So- 
ty for Testing Materials ever 
ice its organization in 1902.  IIl- 
ss had prevented him from going 
Atlantic City for the 1918 meet- 
z; but he had previously organ- 
id, as one of the “leading fea- 
res’ of that meeting, a discussion 
“Cooperation in Industrial Re- 
arch.” He had also prepared an 
ening announcement for the sym- 
sium.” 
With Dr. Marburg’s active in- 
rest n research and his recognition 
its importance to our Society, 
iat would he see if he could return 
day? This address is an attempt 
answer that question in part, and 
‘doing so to show something of the 
ogress of research since 1918 in the 
tion and in our Society. The ex- 
nt of that progress would amaze 
yone who returned after an ab- 
nce of thirty years, and it is hoped 
at an account of it may be of in- 
rest to those who hear this ad- 
ess. It just so happens that the 
riod spoken of coincides exactly 
th the era of my own activity in 
e field of research. So, to some 
gree, I am able to answer the 
estion proposed from personal ob- 
rvation. 
Thirty years is long enough to be 
e standard measure of a genera- 
m. In Mark Twain’s language it 
even longer, for on one occasion he 
id, ‘By forever, I mean thirty 
ars.”’ Needless to say, the period 
s seemed to me much shorter than 
at. 
One of the first things that would 
‘ike Dr. Marburg, if he came back 
day, is how greatly the utilization 
research by industry has been ex- 


Research Consultant, Research Laboratories 
vision, General Motors Corp., Detroit, Mich. 
Proceedings, Am. Soc. Testing Mats., Vol. 
III, Part Il, p. 5 (1918). 
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tended during the past thirty years. 
Back in 1918, research by industrial 
concerns was only in its infancy, al- 
though even then about 300 com- 
panies are said to have had research 
laboratories of some kind. But, of 
the more than 2500 industrial re- 
search laboratories in existence to- 
day, most have been organized since 
the First World War. Also, many 
of the laboratories which did exist 
in 1918 have grown greatly in size 
since that time. The combined 
effect of these two developments has 
been that the number of workers in 
industrial research laboratories has 
increased from only about 7000 in 
1920 to 135,000 or more today, 
which is a growth of nearly twenty- 
fold.’, 4 

And so Dr. Marburg would see a 
great many research laboratories in 
the land, some large, some even 
huge, and some not so large. He 
would see that some of them are new 
and, to him, impressively fine, and 
that some are not so fine. How- 
ever, he would be more interested in 
the men working in the laboratories 
than in the laboratories themselves. 
He would, therefore, be glad to find 
in industrial research today some 
present-day Edisons, some Mar- 
conis, some Bells, some Pasteurs, 
and some Baekelands. 

He would see, too, that, in addi- 
tion to all the research !aboratories 
established by industry, there has 
been since his day a considerable in- 
crease in consulting research labo- 
ratories and in research institutes 
conducting investigations for indus- 
try. He would see also that today 
nearly 300 universities and colleges 
are offering research service to in- 
dustry.* 

The highest rate of growth in 
number of industrial research labo- 
ratories occurred in the dozen years 
immediately following 1918, and by 
1930 there were over 1600 industrial 
research laboratories in the coun- 

3 Research—a National Resource: a Report of 
the National Research Council to the National 
Resources Planning Board, Vol. 2, Sec. 4, p. 173 

Pat austyial Research Laboratories of the 


United States,’’ Bulletin, National Research 
Council, No. 113 Eighth Edition (1946). 
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try,> more than half as many as to- 
day. The rapid growth during that 
period was no doubt due in large 
measure to the impulse given re- 
search by its intensive and wide- 
spread application during the years ° 
of the First World War, and to the 

increased realization of the impor- 

tance of research which grew out of 

it. Now again, after the recent 

World War, a similar upsurge in the 

utilization of research by industry 

is under way, and it is going forward 

in spite of shortages of qualified per- 

sonnel and of building costs that are 

abnormally high. 

Dr. Marburg would find also, if 
he came back today, that the ac- 
ceptance of research and the utiliza- 
tion of the research technique has 
been extended beyond the field of 
technology in which it developed. 
In the business world, for instance, 
research is being done on personnel 
and industrial relations; on produc- 
tion and production methods; on 
the market, the consumer, and 
marketing procedure; on economic 
conditions and tendencies; and on 
other aspects of business. “It is 
just as important,”’ said Alfred P. 
Sloan, Jr., “‘to apply research to all 
the functional activities of business 
as it is to the technological phases of 
the enterprise.’ Fact is that in 
modern business the executive who 
decides questions merely by the old 
system of snap judgment cannot 
long survive—or else it is the busi- 
ness that does not survive. 

Dr. Marburg would see that, dur- 
ing the thirty years since his time, 
research has brought into being 
many, many new products, and that 
these have had a big effect upon the 
life of the nation. He would find a 
radio in every home, bringing even 
into the most remote places music, 
drama, world events, and round- 
table discussions—as well as singing 
commercials, soap operas, and the 
controversial blood - and - thunder 

5 ‘Industrial Research Laboratories of the 
United States’, Bulletin, National Research 
Council, No. 81 (1931). . 

6 Research—A National Resource, III, Business 


Research, National Resources Planning Board 
(1941). 
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thriller. He would see television 
nowadays too, bringing visual 
broadcasts into many homes. He 
would find that since his time the 
motion picture has learned to talk, 
and that many films are dressed in 
color as well. He would see the 
number of automobiles increased 
since 1918 by five-fold and hard-sur- 
face highways spreading like a net 
over all the nation. He would see 
that railroad trains are air-condi- 
tioned now and therefore clean and 
comfortable, and that many of them 
are powered by diesel engines. In 
the field of power generation he 
would hear much talk nowadays 
about jets and turbines, and about 
atomic energy also. He would find 
that aviation has become a big in- 
dustry with airports and _ airlines 
covering the nation and the world. 
He would see in wide use synthetic 
rubber and synthetic textiles of sev- 
eral kinds, so that, for one thing, the 
cotton stocking has been almost 
completely displaced by nylon hose. 
In the field of medicine he would 
find insulin, sulfa drugs, penicillin, 
streptomycin, and other marvelous 
life-saving remedies. These are but 
a few of the many changes within 
the thirty years just past. 


The multitude of new things 
resulting from research, and all the 
modifications and improvements 
made in old things meanwhile by 
the same means, 
changed life in America since 1918— 
almost revolutionized it, in fact. 
As an ex-farm boy, I myself am par- 
ticularly aware of the extent to 
which life on the farm has been 
changed through advances in tech- 
nology. Gone from farm life are 


the isolation, the inconveniences, the. 


discomforts, and much of the drudg- 
ery so universal in my years on the 
farm. 

After the Battle of Britain, Win- 
ston Churchill uttered that historic 
saying of his about the handful of 
heroic airmen who had won it. 
“Never in the field of human con- 
flict was so much owed by so many 
to so few,” he said. So also, in view 
of the small number of those who are 
and have been engaged in research 
and of the large magnitude of the 
changes and benefits which have 
come out of their efforts, it seems ap- 
propriate to say after the same 

fashion that noother such small num- 
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have greatly . 


ber of men in any field of human 
endeavor has influenced our way of 
life to a greater degree. It might 
even be said of the modern research 
laboratory, as Sir Francis Bacon 
wrote in The New Atlantis about the 
organization for finding new things, 
which he imagined there and called 
Solomon’s House, that it is ‘“‘the 
noblest foundation. ..that ever was 
upon the earth.” 

Dr. Marburg would find though, 
that in spite of all this, the accept- 


_ance of research by men in industry 


and the understanding and appre- 
ciation of its potentialities is not by 
any means universal, even yet. 
Not more than ten per cent of busi- 
ness enterprises have research labo- 
ratories today. There is still a 
widespread belief that research is so 
costly and so complicated that only 
large organizations can afford to 
engage init. That belief prevails in 
spite of the circumstance that, al- 
though research 7s costly in time and 
money, it pays its own way in the 
long run. If that were not so, the 
big company could not afford to do 
research either. 

Experience from the first has 
shown that industrial research, when 
conducted with imagination and 
judgment, is in fact one of the most 
profitable of endeavors. Thus, 
Charles L. Reese of the du Pont 
Company, in his contribution to 
that symposium on “Cooperation in 
Industrial Research” held at the 
Annual Meeting of our Society back 
in 1918, said that an expenditure of 
$1,200,000 on research by his com- 
pany during the period from 1912 to 
1915 had resulted in savings of 
$14,000,000.7 That is a return of 
more than ten-fold. More recently, 
R. P. Russell, who at the time was 
president of the Standard Oil De- 
velopment Co., said that for each 
one thousand dollars spent by that 
organization on research and de- 
velopment more than fifteen thou- 


The multitude of new things re- 
sulting from research, and all the 
modifications and improvements 


made in old things meanwhile by 
the same means, have greatly 
changed life in America since 1918— 
almost revolutionized it, in fact. 
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sand dollars had been added to the 
profits of the stockholders.’ These 
are just two instances among the 
many that might be cited. 

The head of a concern who, be- 
cause his business is not a large one, 
believes that he cannot afford to do 
research is thus not thinking 
straight. It is not necessary to 
maintain a large staff in order to do 
research. Not many of the re 
search laboratories which existed 
thirty years ago had large staffs. 
Most were quite small then, but 
some have grown to be much larger 
since. And the reason they grew 


-was because of demonstrated service 


to the business. A research labo- 
ratory should, in fact, always be 
started on a modest scale. The 
initial staff may be only one man, 
Nowadays the efforts of a small staff 
may readily be supplemented when - 
desired by work in research insti-: 
tutes, in consulting research labo-- 
ratories, and in research foundations | 
conducted by educational institu- 
tions. In respect to the widely held 
but mistaken belief that small busi-: 
nesses cannot engage in research, 
C. E. K. Mees has said that in his: 
opinion the small concern can do re- 
search with particular profit and ad-. 
vantage.? For one thing, as Dr. Mees: 
suggests, the research director of 
such a company can be an active: 
part of the management of the: 
concern to a far greater extent than 
is possible in a big organization. 
But the profit in industrial re- 
search is not limited to the company 
that does it, of course. Such re- 
search is profitable, too, for the user 
of the product, for the customer— 
and usually the customer is the one 
who benefits most of all. This is 
true in respect to the automobile, for 
instance, which over the years has 
been marvelously improved in com- 
fort and utility, and the cost of it re- 
duced at the same time. It is true 
of the electric light bulb, the effi- 
ciency of which has been multiplied 
by five and the cost divided by al- 
most the same figure. It is true of 
radio, which, all within a few years, 
went from the crystal set with head- 
phones to FM with its fine reception 
and freedom from static. It is true 


7 Proceedings, am Soc. Testing Mats.,. Vol. 18, 
Part II, p. 32 2 (19 18). 
8 Chemical and Engineering News, February 
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f most products of research, in fact. 
Competitors, too, have sometimes 
enefited from research conducted 
y other members of their indus- 
ry—although, to be sure, that is 
uite contrary to what is generally 
upposed. One instance. of this is 
he research which yielded Freon, 
he nontoxic and noninflammable re- 
‘igerant containing fluorine. That 
asearch was done on behalf of 
rigidaire, but it greatly benefited 
s well every maker of air-condition- 
1g equipment—not to mention the 
eople whom he serves. 
What with technology advancing 
9 rapidly as it is nowadays, the 
uestion of whether a company is 
oing research or not has become one 
f the most important items for the 
ivestor to look into when scrutiniz- 
1g a company as a possible place to 
ut some of his funds. Is the com- 
any doing any research at all? 
nd, if it is, what is the character of 
vat research? Is it merely the fix- 
iz or “bug-hunting”’ type of in- 
estigation? Or is some of the 
mmpany’s experimentation directed 
yward finding out what it is going 
» do when it can’t do just what it is 
oing now? In evaluating the 
robable soundness of an investment 
1 industry, the answer to these 
uestions can be far more important 
an the figures on balance sheets. 
or today the situation in which 
usiness finds itself sometimes is 
ke that strange country of which, 
. “Through the Looking Glass,” 
e Queen said to Alice that “Here, 
ou see, it takes all the running you 
in do to keep in the same place.” 
As he looked around today, Dr. 
[arburg would find, too, that re- 
arch has been, and still is, under 
e from certain quarters—from 
me of those who consider them- 
Ives socially minded. Thus, the 
ishop of Ripon proposed that sci- 
ice take a ten-year holiday to per- 
it social evolution to catch up with 
e more rapid progress of science.1° 
uring the depression years of the 
30’s the most common criticism 
science and technology was that 
had thrown people out of work 
factories. The unemployment, 
hich was so serious in the early 
30’s, was produced by too many 
ventions, it was said, chiefly 
0 Robert A. Millikan, ‘‘Science and the New 


vilization,’’ Charles Scribner’s Sons, New York, 
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Experience from the first has 
shown that industrial research, 


when conducted with imagination 
and judgment, is in fact one of the 
most profitable of endeavors. 


through the displacement of workers 
in factories by labor-saving ma- 
chines. It is true, of course, that 
many factory men were out of work 
during the depression years; but 
only a fraction of those unemployed 
then were factory workers. For 
only about 20 per cent of all those 
working are employed in the manu- 
facturing and mechanical industries. 
Furthermore, in spite of the large 
changes in manufacturing methods 
that have been made meanwhile, 
that percentage has not changed 
very much in more than 75 years." 
Throughout that whole period those 
employed in factories have repre- 
sented just about 20 per cent of the 
nation’s workers. 

However, the percentage of those 
working on farms has been going 
down steadily during that same 
period from more than 50 per cent of 
all workers to only about 20." 
Thus it has not been in factories at 
all that the big reduction in workers 
has occurred. It has been on the 
farm. It’s an old, old problem, 
though—this one of how to keep the 
boys down on the farm. Horace, 
that old Roman author of odes and 
other Latin literature, who wrote 
just 2000 years ago, complained in 
one of his writings that he could not 
keep help on his farm either. But 
powered farm machinery and mo- 
dern conveniences, along with the 
radio, the automobile, and in some 
cases even the airplane also, are 
helping to solve that problem. 

Within the past thirty years 
industrial research has grown to be 
an industry of such size that the di- 
rection or management of research 
laboratories has become a profession 
of importance. With more than 
2500 industrial research laboratories 
in existence, and many research in- 
stitutes and foundations also, the 
profession of research director has 
become a pretty large one. It is in 
recognition of this development that 
there has been formed since 1918 the 
Industrial Research Institute, a na- 


11 Food Information Series, U. 8S. Dept. of 
Agriculture, No. 82, February 16, 1944. 
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tional society through which ‘the 
members exchange information and 
ideas on the organization, manage- 
ment, and direction of industrial re- 
search. 

Over the thirty years just past, 
there has naturally been growth in 
the knowledge of how to organize 
and conduct research in industry. 
One of the things found to be of par- 
ticular importance is that of picking 
the problems to work on. Another 
is that the success of industrial re- 
search depends to an important de- 
gree upon how much interest the 
management of the business takes 
in it. So it has been found impor- 
tant for the research director to have 
close contact with management—or, 
better still, for him to be a direct 
part of management. There has 
been growth in the understanding of 
how to direct research, or rather of 
the limitation that the course of suc- 
cessful research cannot be inti- 
mately directed from above, but 
that the function of a director of re- 
search is more that of providing 
proper personnel and facilities, along 
with such guidance and encourage- 
ment as he can give. There has 
been expansion also in the knowl- 
edge of how to do research: that 
there is no one best way, but that 
getting started to experiment and 
keeping on experimenting intelli- 
gently, in spite of failures and dis- 
couragements, is one thing that al- 
ways produces results. It has come 
to be recognized that research is 
pretty largely a young man’s game, 
and that the research laboratory 
that does not somehow keep on its 
staff a proper proportion of young 
men will pay for that failure in re- 
duced productivity. 

Out of experience has come, also, 
a better understanding of how to 
finance research in industry. Be- 
cause ideas do not come by the year, 
it ‘s not possible to keep books on 
forward-looking research in the same 
way as in other and more predict- 
able lines of endeavor. There has 
been an increase in the understand- 
ing of how difficult it is to sell the 
output of research and of how time- 
consuming and costly it is to intro- 
duce new products; that in this 
phase a sample is always important; 
and that a new product cannot be 
introduced successfully without the 
collaboration of the men who de- 
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veloped. it, for without them the 


product gets either more compli- 
cated and costly or less efficient. 
Also, the literature of research, far 
from adequate thirty years ago, has 
since grown to be very extensive. 
These are but a few of the many ad- 
vances in the know-how of the busi- 
ness of industrial research. 

Nothing said above is meant to 
imply, of course, that there was not, 
even thirty years ago, an important 
body of knowledge about how to 
conduct research. That any such 
implication would be false is illus- 
trated, for one thing, by the follow- 
ing incident. It was in that sym- 
posium on “Cooperation in Indus- 
trial Research,” held at the Annual 
Meeting in 1918, that the late Dr. 
Arthur D. Little uttered his famous 
epigram: ‘‘There is danger in an 
organization chart—danger that it 
may be mistaken for an organiza- 
tion.’’!? 

With the extension of research in 
industry, it is no longer as true as it 
used to be that fundamental dis- 
coveries are always made by the 
pure science investigator, working 
usually in-a university or similar in- 
stitution. It would scarcely be pos- 
sible to do as much research as is 
now being done by laboratories in 
industry without making some dis- 
coveries of a fundamental nature. 
And in recent years several such dis- 
coveries have come out of industrial 
research laboratories. A few of 
these, mentioned for the purpose of 
illustration, are the following: that 
the electron is a wave as well as a 
particle, an observation which be- 
came a cornerstone of modern phys- 
ics; that refrigerating gases which 
are both nontoxic and noninflam- 
mable may be made if fluorine is one 
of the components; that a synthetic 
resin may act as a chemical exchange 
medium for softening water and for 
other uses; that the migration of 
tungsten from incandescent fila- 
ments is greatly retarded by the ab- 
sence of water vapor; that the light 
transmission of lenses may be’ con- 
siderably improved by coating the 
surfaces with materials other than 
glass; that clouds may be precipi- 
tated by crystal seeding; that syn- 
thetic fibers may be greatly 
strengthened by orientation of the 


12 Proceedings, Am. Soc. Testing Mats., Vol. 
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molecules through stretching in the 
course of manufacture, and that the 
brittleness so produced may be 
eliminated by proper treatment 
afterward. Other examples—just 
to raise the number of illustrations 
to ten— are ductile tungsten, chemi- 
cal antiknock agents, and extreme- 
pressure lubricants. 

In spite of all the many new dis- 
coveries made since Dr. Marburg’s 
time, though, he would see that the 
unknown is still far, far greater than 
the known. He would see that as 
yet we have dug only a few small 
nuggets of knowledge out of the 
great mine which is waiting to be 
worked. And thus the future of the 
business of finding new things and of 
improving upon old things is still 
practically unlimited. 

Of particular interest to Dr. Mar- 
burg would be the enlarged part 
which research has played and is 
playing in the affairs of the Ameri- 
can Society for Testing Materials. 
Since one of the principal functions 
of the Society is “The promotion of 
knowledge of the materials of engi- 
neering,’’ research has always played 
a part in its activities. As research 
activity in industry has been ex- 
panded, its utilization in the co- 
operative endeavors of the Society 
has increased to.a like degree. For, 
of course, most of the research which 
advances A.8.T.M. projects is done 
in the laboratories of cooperating 
members. This is the _ tested 
method by which the committee 
work of the Society is done for the 
most part. 

And so, as the activity of the So- 
ciety through ‘its technical com- 
mittees has grown, and as the utili- 
zation of research by the participa- 
ting companies has increased, the 
place of research in the cooperative 
work done through the Society has 
mounted until today it is very large 
indeed. Every specification © or 
method of test in the A.S.T.M. 
Standards is based on a great deal of 
research, done mostly by labora- 
tories of committee members who 
cooperated in preparing it. The 


Dr. Marburg would see that the 
unknown is stillfar, far greater than 
that we have dug 


the known 
only a few small nuggets of knowl- 
edge out of the great mine which is 
waiting to be worked. 
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Research Activities’ fills twelve 
pages of the ASTM Butietin.# 


the promotion of knowledge of the 
materials of engineering is prin : 
cipally in its extensive activity ini 
providing facilities for holding meet- 
ings, and for the presentation and 
publication of the results of research | 
and of the work of technical com-1 
mittees. At an Annual Meeting of 
the Society nowadays there will bes 
scheduled between 300 and 
meetings. Some of these are tech 
nical sessions and symposiums at 
which the results of research are 
presented in the form of papers. 
The publication program of the So 
ciety is therefore a very large one. : 
In addition to the Book of Standards, 
it includes the annual Proceedings, = 
and the ASTM Butuettin, together: 
with many separate compilations, : 
books, and pamphlets. The meet-: 
ings and publications, which are so; 
extensive and which serve so well to 
keep members of the Society and its) 
technical committees abreast of 
progress within the field of ma- 
terials, are thus major functions of 
the Society, and therefore activities: 
of the highest importance. 

The Society has an Administra- 
tive Committee on Research, whose, 
function broadly is to encourage and! 
stimulate research activity withini 
the Society. In trying to fulfill its: 
function, the Society finds it needful: 
sometimes to sponsor and to finance) 
research on its own account. This 
is done, of course, only when it seems 
necessary to supplement in some) 
way research being done by the or- 
ganizations cooperating through it. 
To finance such programs, special. 
funds have sometimes been contri- 
buted by industry. Instances of 
this are the work on corrosion, and: 
that on fatigue and on the effect of: 
temperature on metals. 

With the purpose of further ful-! 
filling its function by pursuing re-« 
search on subjects of importance ins 
the field of materials, but which ares 
not of such immediate concern to 
specific industries, the Society set w 
many years ago a permanent Re-+ 
search Fund. And that is some- 
thing about which I should like to 
say a word in closing this address, 
in the hope that it may fall on som 


18 ASTM Buuuerin, No, 146, May, 1947, p. 30 
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jceptive ears. For Dr. Marburg, 
he came back today, would be dis- 
| pointed in the size of the A.S.T.M. 
vesearch Fund. It amounts to 
ily about forty-five thousand dol- 
s. The income from the fund is 
tus about a hundred dollars a 
jonth; and, naturally, no more 
han minor searches can be financed 
lith such a small sum. 

It seems desirable, therefore, as 
jas emphasized by Past-President 
jarpenter in his address at the An- 
ual Meeting a year ago, that the 
incipal of the A.S.T.M. Research 
und be augmented in every way 
ssible. And, except for the addi- 
on of the entrance fees from new 
embers, some of which are being 
at into it, the Fund is not now 


being enlarged at all. Among the 
ways in which the A.S.T.M. Re- 
search Fund might be increased is 
through contributions to it by mem- 
bers of the Society who may wish to 
help improve the position of the 
Society in respect to its ability to 
sponsor needed research. 

Some members in the past have 
made personal contributions to the 
A.S.T.M. Research Fund. Among 
these was the late F. O. Clements, a 
Past-President and Honorary Mem- 
ber of the Society. Dr. Clements, 
whose passing occurred during the 


. preparation of this address, not only 


made a liberal contribution to the 
Research Fund on his own part; he 
also suggested that an effort be made 
to boost the principal of the fund to 


i 
/L. H. CaLuenpar? (by letter).—Since 
ie authors seem to have used as a 
arting point for their interesting in- 
astigation some work which I did 
dout eight years ago on impact testing 
? plastics, I wish to take this oppor- 
ity of raising a few points on their 
per. 
The main difference between our re- 
ective researches is that the authors 
se unnotched test pieces whereas my 
ork was on notched test pieces*. The 
ithors have worked out various for- 
iulas which fit their results and this 
o doubt is the case for the particular 
iaterials used. Over a wider range of 
aterials such as I used in my investiga- 
ons, I was quite unable to find any 
rmula to fit results for unnotched test 
leces owing to the irregularity of the 
reak in the absence of a notch, the 
ngth of the break not corresponding at 
1 to the thickness of the specimen but 
sing anything from 1.5 to 4 times the 
lickness with different pieces of the 
me material. It was for this reason 
at I abandoned tests on unnotched 
terials in favor of notched test pieces 
3 being of more practical value. 
It may be that on theoretical grounds 
le mathematical formulas given are 
aite correct but in actual tests with 


1 Halvard Liander, Cyrill Schwab, and Arthur 
splund, “Investigation of , the Resistance to 
apact Loading of Plastics,’ ASTM Bu.uetin, 
o. 148, October, 1947, p. 88. 

2 Chief Chemist, Crompton Parkinson Ltd., 
alden Works, London, England. 

$L. H. Callendar, ‘‘New Method for Me- 
anical Testing of Plastics,” British Plastics, 
91. 13, No. 155, April, 1942, pp. 445-458. 
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unnotched pieces of, for example, 70/30 
ebonite, I always found enormous vari- 
ations in the impact work figure for the 
same material due to variations in the 
length of the crack. In such cases, in 
order to get agreement with any given 
formula containing a factor correspond- 
ing to the thickness of the specimen 
(that is, the ‘hk’ in the authors’ for- 
mulas) it was necessary to measure the 
length of the crack and this would 
clearly be quite impracticable over a 
large number of tests. The errors 
which I found due to this variation in 
length of the crack were from 50 per 
cent to 400 per cent with some of my 
materials. 

In view of the above, I am in agree- 
ment with the authors that for un- 
notched test pieces, calculations of the 
impact strength based on the cross- 
section area are likely to be erroneous. 
However, with notched test pieces, 
under the particular conditions of test- 
ing given in my paper and for the speci- 
fied dimensional ratios, temperatures 
and humidity quite good agreement was 
obtained over the range of materials 
tested. 

The authors conclude from their tests 
on unnotched test pieces that the im- 
pact flexural strength and impact re- 
sistance figures calculated according to 
their formulas are independent of the di- 
mensions of the specimen. This is no 
doubt a very valuable conclusion if it 
can be shown to apply to the widest 
possible range of materials. 

The factor called. ‘‘slenderness ratio”’ 
intrigues me and seems to be related for 
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five hundred thousand dollars. We 
are so far from having reached that 
suggested goal even today that it is 
still a good objective to work to- 
ward. 

Men of means, and there are 
many such within the Society, con- 
tribute through their wills or other- 
wise to educational institutions for 
advancing the cause of education. 
Our Society is an educational insti- 
tution. But it is more than that. 
It is also one which helps to gather 
the stuff which education is made of. 
And so, to those members of the So- 
ciety who may be able to make con- 
tributions for the furtherance of 
knowledge, the A.S.T.M. Research 
Fund is suggested as meriting the 
fullest support that can be given to it. 


Discussion of Paper on the Resistance to Impact Loading of Plastics’ 


unnotched test pieces to what I have 
called the “anvil” factor for notched 
test pieces. Its limitation to a mini- 
mum value of 30 (giving an anvil factor 
of 9) is doubtless connected with the 
“uncertain range” or balance between 
the cohesion and sheer strength of ma- 
terials, which I have discussed in Ap- 
pendix B of my paper. 

Theauthorsgiveacurveby Marks, (Fig. 
Oy fortherclationhetweentheslendernee 
ratio and the impact resistance value for 
allylresin. In this there is an enormous 
scatter of results amounting to a maxi- 
mum of about 200 per cent and it is not 
improbable that this mean curve might 
lie in a quite different position and at a 
different angle for some other material 
using unnotched test pieces. 

Nevertheless, it is of considerable 
value that the authors have found, in 
confirmation of my previous work, that 
there is a particular relation between 
the dimensions of the test piece and the 
distance between the supports (anvil 
factor) which gives impact values inde- 
pendent of these dimensions. For their 
unnotched test pieces, this value ap- 
pears to be 9 whereas for my notched 
pieces an anvil factor of 6 appeared to 
be the best approximation over 900 
tests. It seems then that this impor- 
tant factor should be taken into account 
in A.S.T.M. specifications and that a 
real advance would be registered if all 
modern impact testing machines, 
whether of the guillotine or pendulum 
type, were fitted with Charpy anvils 
adjustable to suit the thickness of the 
test piece. 
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Electrical Properties of Plastics’ 


Mass of the outstand- 


ing advances in the electrical and elec- 
tronic fields made in the past few years 
would have been impossible had the 
plastics industry not been in a position 
to supply or to develop the various in- 
sulating materials necessary. It would 
be invidious to single out any particular 
plastic material, since nearly all of them 
found application, but the vinyls, poly- 
ethylene, polystyrene, polybutene vari- 
ous laminates, and polyester resins 
played major roles. Although all plas- 
tics are essentially insulators, or non- 
conductors of electricity, a very wide 
range of electrical properties is to be 
found among them and nowadays it is 
just as important for the plastics tech- 
nologist to be familiar with the dis- 
sipation factor and dielectric constant 
of the materials in which he is interested 
as it is for him to know the heat distor- 
tion point, the tensile strength, and the 


ability to withstand outdoor weather- 


ing. 

Many articles have been written 
giving the electrical properties of various 
proprietary plastics, and from these the 
technical man can obtain approximate 
values for such parameters as dissipa- 
tion factor, arc resistance, and so forth. 
It is not intended in this discussion that 
we should make a recapitulation of such 
data. Rather it is intended to show how 
the electrical properties of the materials 
in which we are interested are depen- 
dent on a number of factors, what 
changes can occur or can be made to 
occur, and how a better understanding 
of the behavior, mechanical as well as 
electrical, can perhaps be achieved by 
the use of electrical test-procedures. 

The two electrical properties most 
commonly quoted and measured are the 
dissipation factor and dielectric con- 
stant. The dielectric constant (e’) is de- 
fined as the ratio of the capacity of a 
condenser with the dielectric material 
placed between the two metallic plates 
acting as electrodes, to the capacity of 
the same arrangement of plates in a 
vacuum at the same temperature. The 
choice of the term ‘‘constant’”’ in this 
respect is unfortunate, as the parameter 


may change quite markedly with the ~ 


NOTE.—DISCUSSION OF THIS PAPER Is 
INVITED, either for publication or for the 
attention of the author. Address all com- 
munications to A.S.T.M. Headquarters, 1916 
Race St., Philadelphia 3, Pa. 

1 Presented at the Symposium on Plastics at a 
meeting of A.S.T.M. Committee D-20 on Plastics 
held in Cincinnati, Ohio, March 4 and 5, 1947, 

2Head of Dielectric Laboratory, Federal 
i ere mmimeaton Laboratories, Inc., Newark, 
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By A. J. Warner’ 


test conditions of frequency and tem- 
perature. The loss factor (e”) is equal to 
the product of the dielectric constant 
and the cosine of the phase angle, 6, be- 
tween the voltage impressed on, and the 
alternating current flowing in, the 
material under examination placed be- 
tween suitable metallic electrodes. The 
ratio e”/e’ is the dissipation factor and 
is commonly referred to as tan 6, where 
5 is 90 deg. minus 0, whereas the power 
factor is given strictly by sin 6 = cos 0. 
It can be seen, however, that for small 
values of e”/e’, dissipation factor, tan 
6, and power factor are for all practical 
purposes equal. 

It is necessary at this stage to give a 
little background of the theory of dielec- 
trics although a much clearer and com- 
plete picture can be obtained by study- 
ing the literature already published. It 
was early postulated by Maxwell that 
the square of the refractive index of a 
substance measured by visible light was 
equal to the dielectric constant, but 
Debye in 1912, was the first to give 
some explanation of the fact that a large 
number of substances possess dielectric 
constants greater than those calculable 
from their refractive indices. He ex- 
plained that these substances possess 
molecules in which the electrical charges 
are unsymmetrically placed and that in 
an alternating electric field therefore, 
they tend to align themselves in the 
direction of the applied field. This 
separation of the electrical charges in a 
molecule forms what is termed a ‘‘di- 
pole,” and making various assumptions, 
Debye deduced an equation based on 
this concept: 


e'—-1 M_ 4rNa , 4crN pe? 1 
eS Pe eae 3 Hanes 
where: 
M = molecular weight, 
d = density, 
N = Avagadro’s number = 6.06 X 
1023, 
a = polarizability of the molecule, 
! = permanent or dipole moment, 
k = Boltzman’s constant, 
w = 2m times the frequency at which 
the measurement was made, 
and . 
7 = the relaxation time of the dipole. 


It is, we believe, apparent that 7, the 


relaxation time, is proportional to the | 


internal viscosity of the material under 
examination, and for spherical mole- 
cules of radius ai, the expression 
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has been derived, where 7 = the vis-. 
cosity, and the other terms are as nee 
viously defined. 

The expressions so far given have been { 
found to hold strictly only for a limited # 
number of very simple molecules in the 
gas phase, or for dilute solutions of cer- . 
tain polar molecules in nonpolar sol-- 
vents, but the use of the Debye equation 
as a first approximation has yielded 
many valuable results. Other inves 
tigators have attempted to “revise”’ the « 
Debye equation in an attempt to make : 
the observed results fit the theory, but 
it must be confessed that we still do not ’ 
possess an adequate understanding of 
these phenomena. 

The first term on the right-hand side ¢ 
of the general expression gives the polar- 
izability due to the displacement of : 
charges within the atoms themselves. | 
This value is assumed to be inversely 
proportional to the force binding the ¢ 
charges to the nuclei of the atoms and - 
directly proportional to the number of : 
bound electrons per unit volume. Since 
these charges can form in times less 
than 10~!° seconds they usually contri- 
bute a fixed amount to the dielectric 
constant in the electrical frequency 
range. For strictly nonpolar materials, | 
for example benzene, this is the only + 
form of polarizability present, the die- 
lectric constant is equal to the square of | 
the refractive index and the value is in- 
dependent of frequency. For such non- 
polar materials, the dielectric constant 
then changes only with density changes 
as shown by: 


4 


a = ; < = constant 
This affords a novel way of determining : 
electrically any transition point in a non- 
polar polymer due to sharp changes in 
rate of change of density, provided the : 
method employed is sensitive enough to ¢ 
check such differences of dielectric con- 
stant. It should therefore be possible to « 
determine, for example, the second order 
transition point of polystyrene or to 1% 
study the density changes of polyethyl- 
ene over a temperature range by this 
method. | 
The second term of the general equa- | 
tion shows that, for polar materials, the } 
dielectric constant is dependent not only } 
on temperature but also on frequency 
and the viscosity of the medium. More- 
over, the theory predicts that there will 
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be a maximum in the dissipation factor 
which will occur at the midpoint of the 
change of dielectric constant from the 
low value at very high frequencies to the 
so-called static dielectric constant or the 
value measured by direct current. We 
are not proposing to deal here with the 
derivation of this point of maximum 
dissipation factor nor to show how 
theory fails to account for all of the ob- 
served phenomena but wish only to show 
how this maximum can be used to assist 
us in several of our plastics problems. 

In addition to the dissipation factor 
caused by the polar nature of the mole- 
cules under investigation we often get an 
additional electrical loss at elevated tem- 
peratures due to the contribution of 
what we may term “adventitious” 
ionic impurities, and in many com- 
mercial plastics it is often this ionic loss 
which determines the usefulness of the 
material for electrical applications. 
The volume resistivity of a commercial 
plastic is often dependent also on this 
“adventitious” ionic material as will be 
seen later. 

In order to illustrate the various 
points under discussion we have chosen 
various examples from our experience 
which we believe to be of general in- 
terest. First let us examine a nonpolar 
polymer, and for this we would use the 
one with the lowest electrical losses we 
have so far measured, namely poly- 
tetrafluoroethylene. Frorn an examina- 
tion of the X-ray and other data for this 
material we get a picture of a highly 
compact molecule comprising a rod of 
carbon atoms surrounded by attached 
fluorine atoms. The chain packing is 
tight, but since the molecule is essenti- 
ally rod-like, it is possible to envisage a 
degree of freedom not normally found 
in high polymeric materials, namely, 
rotation round the axis of the molecule. 
Figure 1 shows the actual results of 
measurements of dissipation factor made 
on this material at a constant tempera- 
ture of 24 C. and over the frequency 
range of 60 to 3 X 109 cycles per second. 
It will be seen that this material has a 
very low value of dissipation factor and 
that there is evidence of a “peak” in the 
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FREQUENCY, CYCLES PER SECOND 
Fig. 1.—Polytetrafluorethylene at 24 C. 


5 X 108 cycles per second range and a 
slight rise in value as the frequency de- 
creases from 10* cycles per second. It is 
difficult on the basis of existing knowl- 
edge to determine the cause of the 
“peak” observed, although its position 
would perhaps indicate the presence of 
traces of polar material. Since this 
material is known to be more sintered 
than fused, it is possible that the low- 
frequency losses may be due to inter- 
facial phenomena which are outside the— 
scope of this present discussion. In 
Fig. 1 the center curve is the most prob- 
able value for the material from deter- 


minations on many samples, while the 
upper and lower curves give the maxi- 
mum and minimum values, respectively, 
of the various samples. 

Another interesting use of electrical 
measurements on this material is shown 
in Fig. 2 in which we plot dissipation 
factor at 60 cycles per second against 
temperature with heat cycling of a 
sample of sheet polytetrafluoroethylene. 
Heat cycling was performed from —30 
to 160 C. and it will be observed that 
cycling causes a progressive decrease in 
the lower temperature values indicating 
again that the material is not electri- 
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Fig. 2.—Polytetrafluorethylene at 60 Cycles per Second. 
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Fig. 3.—Effect of Plasticizers on Electrical Properties. 


cally isotropic. Since this material is 
-intended for use in electrical equipment 
over a very wide range of temperatures, 
it is interesting to note the relatively 
large coefficient of dissipation factor 
with temperature. 

Another interesting application of 
electrical measurements on nonpolar 
materials arose during the recent war in 
connection with radar cables. It was 
observed that certain equipments lost 
their sensitivity with time, and this loss 
was traced back to the high-frequency 
cables employed. For these applica- 
tions the dielectric used was polyethyl- 
ene which has a dissipation factor of 
around 0.00035 at 3 X 10° cycles per 
second (in the operating range of the 
equipment). However, on aging, the 
dissipation factor was found to increase, 
especially when the cable was operating 
at elevated temperatures. Polyethylene 
by itself does not show this character- 
_ istic, and the increase was finally traced 
down to migration of plasticizer (usually 
di-2-ethylhexyl phthalate) from the 
vinyl jacket to the polyethylene. In 
finding a solution of the problem by 
making the so-called “noncontamina- 
ting” jacket, the use of dissipation factor 
measurements was the only means of 
rapidly detecting the migration of 
plasticizers from jacket stock. Figure 3 
shows the kind of results obtained with 
polyethylene and tricresyl phosphate 
and di-2-ethylhexyl phthalate at 85 C. 
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and also for comparison, a result ob- 
tained with polytetrafluoroethylene and 
di-2-ethylhexyl phthalate at 200 C. 
Coming now to polar materials, it is 
interesting to study the vinyl com- 
pounds, especially those used as primary 
insulation or as jackets for electrical 
wires and cables. A study of the dis- 
sipation factor and dielectric constant of 
such a material is exemplified by Fig. 4 
which shows the results obtained on the 
so-called ‘‘noncontaminating” jacket, 
IN-102. It will first be observed that 
the dissipation factor is some two and 
one half decades greater than a nonpolar 
material such as polystyrene or poly- 
ethylene and also that there is a pro- 
nounced broad peak whose maximum 
occurs at about 104 to 10° cycles per 
second. The dielectric constant de- 


creases from a low-frequency value of 
7 to a value at a frequency of 10’ cycles 
per second of 3. It is not usual, how- 
ever, to employ this type of material at 
high frequencies, and hence a knowledge 
of the low-frequency behavior, especi- 
ally over a temperature range, is im- 
portant. Figure 5, therefore, shows the — 
results obtained on the same compound 
at 60 cycles per second over a tempera- 
ture range of —20 to 100 C. It will be 
observed that on going from the low 
temperature to a high temperature, the 
dissipation factor first rises and then 
falls and then rises again. The first rise, 
giving a peak at 12 C., is due to the 
dipolar contribution to the loss, while 
the second rise, which reaches a con- 
stant rate of rise, is due to ionic mate- 
rials present in the compound. It is ob- 
viously desirable to keep the ionic losses 
to a minimum since, as is shown in the 
curve, these are the chief losses at tem- 
peratures above 50 C., and therefore 
they tend to limit the operating tem- 
perature. In curve 4 of Fig. 5, we give 
the results on a compound in which we 
have changed the stabilizer employed 
to one which we have found to be more 
effective in preventing decomposition of 
the vinyl chloride acetate resin, but 
otherwise the composition is the same as 
the regular IN-102.. It will be observed 
that the dipolar contribution to the loss 
is unchanged but that a marked im- 
provement of the loss at higher tem- 
peratures has been achieved. Another 
possible source of ionic loss was felt to 
be the possibility of residual material in 
the plasticizer used, a resinous poly- 
ester (G-25). Initial experiments in- 
dicated the validity of this assumption 
and a special batch of plasticizer was 
prepared, paying particular attention to 
keeping the ionic impurities to a mini- 
mum_ (C-1012). 

Figure 6 shows the results obtained by 
measuring the dissipation factor of the 
original (G-25) and the purified (C-1012) 
material at 4 X 10? cycles per second 
against temperature, and it will be ob- 
served that whereas the results on the 
purified material run parallel to those 
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Fig. 4.—IN-102 at 30 C. 
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Fig. 5.—Tangent 6 versus Temperature at 60 Cycles. 


Mf the original material, they are in 
reneral slightly more than one decade 
etter. 

Figure 7 shows the corresponding re- 
ults for measurements of d-c. resis- 
ivity, the two materials again giving 
yarallel curves with the purified mate- 
ial being just over one decade superior. 
This indicates that the improvement in 
lissipation factor has been caused by 
he removal of ionic impurities: Curve 
) of Fig. 5 shows the results obtained 
vhen the improved stabilizer and the 
mproved plasticizer are used, and the 
esulting compound is seen to have 
onsiderably improved electrical prop- 
rties at the elevated temperatures 
ver the original IN-102. We believe 
hat these results indicate a very neat 
pproach to the problem of testing 
lasticizers and stabilizers in vinyl com- 
pounds of this type. 

Another problem which is very in- 
eresting both technically and _tech- 
ologically is that of the low-tempera- 
ure performance of various semirigid 
lastics and the attempt to determine 
he behavior of such materials when 
ipplied in some fabricated form such as 
he extruded jacket of a cable. We are 
Jl familiar with the brittle point (A.S. 
YM. Method D 746’) and the torsion 
tiffness tester (Berg and Clash),* but 
nost technologists recognize that some- 


3 Tentative Method of Test for Brittle Tem- 
erature of Plastics and Elastomers (D 746-44 T) 
946 Book of A.S.T.M. Standards, Part III-B 

7 


stig 

4R. M. Berg and R. F. Clash, Jr., ‘‘Vinyl 
lastomers Low-Temperature Flexibility Be- 
avior,”’ Industrial and Engineering Chemistry, 
Tol. 34, p. 1218 (1942). 
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times the results obtained by these tests 
vary from those obtained in actual per- 
formance tests. Moreover, such tests 
have always to be made on a com- 
pounded stock, and it is therefore not 
easy to study more fundamental ques- 
tions of plasticizer efficiency by such 


tests. Some preliminary work on the 
possible utilization of an electrical 
measurement approach to this problem 
has been made by other investigators | 
such as Leilich and Wiirstlin, who have 
shown in rubber and allied compounds 
that the more flexible a material is at low 
temperatures the lower is the tempera- 
ture of the maximum of the dissipation 
factor curve at a given frequency. We 
have made a preliminary study of vinyl 
compounds and find that there is a cor- 
relation between the temperature of the 
dissipation factor maximum and the 
so-called “brittle-point.’’ Figure 8, for 
example, shows the results obtained on 
two vinyl compounds whose dissipation 
factor maxima occur at 20 C. and 
—2 C., respectively. IN-104, with a 
maximum temperature of 20 C,. is a 
primary insulation comprising poly- 
vinyl chloride-acetate plasticized with 
dioctyl phthalate and tricresyl phos- 
phate, whereas IN-105, with a maximum 
temperature of —2 C., is a jacketing 
composition comprising the same base 
resin but using only dioctyl phthalate as 
plasticizer and in larger amounts than 
the IN-104. The brittle points for the 
two compounds are —18 C. and —42C., 
respectively, and it can be seen that the 
difference between the brittle point 
values is of the same order as the differ- 
ence between the temperature of the 
dissipation factor maxima. We have 
also made measurements of the tempera- 
ture of the dissipation factor maximum 
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Fig. 6.—Tangent 6 at 0.4 ke. versus Temperature. 
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Fig. 7.—D-c. Resistivity versus Temperature. 


of various plasticizers and the values for 
the same parameter measured on com- 
pounds using these plasticizers, and be- 
lieve that from such data we can predict 
not only the low-temperature brittle 
points of the compounds, but also get 
some understanding of the efficiency of 
various materials as plasticizers. This 
phase of the work is under active study 


in our laboratories at the present time. 

It is recognized that this discussion 
affords only a brief and very cursory 
examination of the problem of the elec- 
trical properties of plastics materials, 
but it is to be hoped that we have shown 
that electrical test methods can be 
effectively used in the further develop- 
ment of improved materials. 


Norre—Since presenting this paper at the | 
D-20 Symposium on Plastics, additional 
work has been done on the use of the 
temperature of the dissipation factor 
maximum for studying plasticizer action, || 
and it is hoped to present these data ina | 
future paper. ' 


DISCUSSION 


Mr. Grorce EH. Power.'—Am 1 | 
correct in the assumption that the | 


maximum loss factor as determined on ; 
a loss factor versus temperature curve is — 
the same as the maximum determined 
on a loss factor versus frequency curve? 

Mr. A. J. WARNER (author).—That 
is essentially eorrect. Although the 
absolute values may be slightly differ- 
ent, the order of magnitude is the same, 
It is also possible to determine the fre- 
quency at which the maximum loss 
factor will occur from the loss factor 
versus temperature curve. 

Mr. Powrr.—Does the frequency 
at which the loss factor versus tempera- 
ture curve is determined have any effect 
on the maximum loss factor? 

Mr. Warner.—It does not affect the 
order of magnitude of the maximum but 
it will affect its position on the curve. 
We have done most of our work at 60 
cycles. 

Mr. R. L. Stern.?—I wonder whether 
Mr. Warner is familiar with a: recent 
article, “‘The Dielectric Identity Test 
for Plasticizers,” * which appeared in 
Analytical Chemistry, for January, 1947, 
and whether it could be cited here? 


1 Engineering Dept., The Formica Insulation 
Co., Cincinnati, io. 


iP eso: Supt., Hercules Powder Co., Parlin, 


N. J. 
3 By M. A. Elliott, A. R. Jones, and L. B 
Lockhart. 


—— 


say 


0.10 


ia 


a “o 
# z 
-40 -20 ) 20 * 40 60 80 100 Hey a 
TEMPERATURE , DEG. CENT ou BY 
(a) Compound IN-104 Cream. 
Fig. 8.—e’ and Tangent 6 versus Temperature at 60 Cycles. 
64 (TP156 ASTM BULLETIN 


TAN 8 
a ae | 


(0) 


fe} 


* { 
20 40 60 
TEMPERATURE, DEG. CENT. 


Compound IN-105 Black, 


80 100 


August 1948 


ss 


title ‘Automotive 
lazing with Plastics” may call to 
jind the time when transparent, 
jexible Celluloid (pyroxylin plastic) was 
{sed for back windows and side cur- 
ins of the automobile. The subject 
natter of this paper refers to the 
airly recently developed synthetic resin 
lastics that have transparency and 
igidity more comparable to glass. 
“hese plastics are serving the purpose 
f glass in certain limited applications 
d are under consideration for motor 
ar glazings. 

_ At the present time, safety glass as 
lefined by the American Standard 
Safety Code Z26.1 is accepted generally 
yy the various states for glazing motor 
vehicles operating on land highways. 
The term ‘Safety Glass’ as defined by 
shis code refers to “glass so treated or 
sombined with other materials as to 
reduce in comparison with ordinary 
sheet or plate glass the likelihood of 
injury to persons by objects from ex- 
terior sources or by glass, when the 
zlass is cracked or broken.’ 

At the present time there are three 
types of glass which qualify under this 
code: namely, Laminated Safety Glass, 
Wire Glass, and Heat-Strengthened 
Glass. 

1. Laminated Safety Glass——Lami- 
nated glass is made by bonding two 
ights of glass together with an inter- 
posed sheet of transparent plastic. 
The function of the plastic, which in 
this application is considerably less 
brittle than glass, is to hold the particles 
of glass together when the glass is 
sracked or broken. Laminated safety 
glass is not restricted and qualifies 
for glazing both windshields and body 
ights of the motor vehicle. 

2. Wire Glass.—Wire glass, familiar 
to all, is glass reinforced with wire. 
The Code restricts the use of this type 
of glass to body lights only, and it 
finds limited application for motor car 
ylazings, such .as partition lights in 
taxicabs, back lights of trucks, etc. 

3. Heat-Strengthened Glass. — The 
manufacture of heat-strengthened glass 
consists in heating lights of ordinary 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address all communi- 
rations to A.S8.T.M. Headquarters, 1916 Race 
St., Philadelphia 3, Pa. 

1 Presented at the Symposium on Plastics at 
2 meeting of A. .M. Committee D-20 on 
Plastics held at Cincinnati, Ohio, March 4 and 5 
1947. 


2 Director of Research and Assistant Director 


of Research, respectively, Libbey-Owens-Ford 
Glass Co., Toledo, Ohio. 
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glass, previously cut to the exact size, 


just to its softening point. It is then 
quickly, but uniformly, chilled by 
blasting with cold air. The Code 


restricts the use of heat-strengthened 
glass to body light glazing, and it is 
presently used extensively for back 
light glazing. 

Prior to the recent world war some of 
the chemical companies had succeeded 
in developing a methacrylate trans- 
parent plastic sheeting which from the 
standpoint of light transmission and 
stability is acceptable for certain glazing 
purposes, notably for aircraft glazing. 
While these plastics had the disadvan- 
tage of being fairly soft and easily 
scratched or marred, as compared to 
glass, they did offer the advantage of de- 
creased weight and could be readily 
and satisfactorily formed to more com- 
plicated shapes than those obtainable 
with laminated safety glass. 

Because of the lower density of 
plastics and ease of fabrication into 
curved sections, consideration is being 
given to their application for glazing 
postwar cars. -To determine or estab- 
lish the suitability of plastics for motor 
car glazings, a study, including labora- 
tory tests and practical glazing tests, 
has been made of three commercially 
available plastics: namely, polymethyl 
methacrylate plastics, including Lucite 
and Plexiglas, and CR-39. 

For evaluation purposes, laboratory 
wise, these three plastics were subjected 
to the qualifying tests as established 
by the A.S.A. in the Safety Glass Code 
Z26.1, with the following results: 


Stability Test: 

A. Discoloration Test——Specimens of 
Plexiglas, Lucite, and CR-39 were ir- 
radiated with ultraviolet light for 100 
hr., as specified in the Code (Cooper- 
Hewitt Uviare at a distance of 9 in.). 
While all three specimens suffered a 
higher loss in light transmission per- 
centage-wise than laminated safety 
glass, their light transmission of 85 to 
88 per cent after exposure was well 
above the minimum of 70 per cent 
required by the Code. In the Uviare 
test, the CR-39 plastic did not undergo 
any apparent surface decomposition; 
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however, both the Plexiglas and Lucite 
surfaces showed decomposition (depoly- 
merization). For this reason, neither 
Plexiglas nor Lucite would pass the 
Code Discoloration Test requirements 
if a literal interpretation is made of the 
phrase ‘no bubbles or noticeable de- 
composition shall develop in the ir- 
radiated portion.”” However, it is felt, 
based upon normal exposures to the 
sun, that this type of accelerated ultra- 
violet light test is too severe for evalu- 
ating these plastic materials for com- 
merical motor car glazings, since under 
no conditions would an automobile 
glazing be submitted to the intense 
radiation employed in this test. To 
further elaborate, it has been observed 
when a less intense source of ultraviolet 
radiation is employed, such as in the 
General Electric Sun Lamp, Plexiglas 
and Lucite are comparable in stability 
to the CR-39 plastic, even after very 
prolonged exposure. 

B. Humidity Test—A number of 
specimens of Lucite, Plexiglas, and 
CR-39 plastics, when placed in the 70 
per cent relative humidity atmosphere 
required by the Code for a period of © 
two weeks, showed no change taking 
place in any of the specimens, thereby 
satisfactorily meeting the requirements 
of the Code. 

C. Boil Test—Specimens of Lucite, 
Plexiglas, and CR-39 plastics, when 
immersed in boiling water for 2 hr. 
as required by the Code, did not de- 
velop any bubbles, but did undergo 
warpage, the CR-39 being superior from 
this standpoint to either the Plexiglas 
or Lucite. If warpage is to be con- 
sidered as an objectionable defect in this 
test, all three plastics failed to meet the 
specification. However, there seems to 
be justification for contending that this 
portion of the test specification of the 
Code should be modified to evaluate 
plastic materials, since the Code was 
written around glass which at high tem- 
peratures has greater form stability. 


Impact Test: 


The qualifying impact tests as estab- 
lished by the Code for the three types of 
Safety Glass are listed in Table I. 


TABLE I.—SAFETY GLASS—IMPACT TEST REQUIREMENTS. 


Type of Safety Glass 


Kind of Impact 


Requirements 


IBN ceuhot: pi S]o year, o anc Na pom aca ea aed tee RRR 
IDpetucoteh 10 lott rsa etacee Reet eR ara lienmeacy 
Heat-strengthened.... 22... eens 
Heat- Becutpened, MPM ce ecru Bits as 
Wire glass.. ttc POM Lee 


14-lb. steel ball—16-ft. drop 
7-oz. dart—10-ft. drop 

14-lb. steel ball—10-ft. drop 
11-lb. shot bag—8-ft. 
7-oz. dart—10-ft. drop 


80% support 
100% support 
100% support 
drop 100% support 
100% support 


ASTM BULLETIN 


“(1P157) 65 


(c) 7-oz. steel dart at 25 ft. 


1y-lb. steel ball at 33 ft. 


“ee 


(d) 11-lb. shot bag at 20 ft. 
’ Fig. 1.—Plexiglas, 14 in. Thick, After Impacting. 


TABLE IJ.—PLASTICS—RESULTS OF IMPACT TESTS. 


examined for visibility distortion usin 


Impact Tests the procedure set up in the Code, which 


Type of 4-Ib. Steel Ball, | 34-lb. Steel Ball, | 11-lb. Shot Bag, 7-02. Dart allows a maximum deviation of 5.73 min 

Plastic 16-ft. Drop 10-ft Drop — 8-ft. Drop 10-ft. Drop The results of our examination of they 

CRO eral pa mH 10 samples No failures 4 Wipe alas 4 enn tested; three types of plastic sheeting are give ' 

‘ 4 failed : in Table III. 

Plexiglas.......] No failures No failures No failures No failures 

Lucite.........| No failures No failures No failures No failures ‘A braston Ressiannee f Plastics: 
Justification for the different impact may be viewed through the safety glass The Code does not place any require-- 

test requirements for the three types of without serious distortion, applicable ment on the resistance to surface: 

safety glasses is found in the restrictions only to windshield glazings. abrasion of safety glass for motor car: 

relative to the location heat-strength- Ten samples each of Plexiglas, Lucite, glazing. However, when considering: 


ened and wire glass may occupy for 
motor car glazings. 

In Table II are given the results of 
subjecting 1-in. thick specimens, 12 in. 
by 12 in. size, of Plexiglas, Lucite, and 
CR-39 plastics at normal temperatures 
to tests with the 3-lb. steel ball falling 10 
ft.. and 16 ft.; the 7-oz. steel dart 
falling 10 ft.; and the 11-lb. shot bag 
falling 8 ft. 


Visibility Distortion Test: 


A distortion test was established in 
the Code to determine whether objects 
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and CR-39 plastics, } in. thick, were the use of plastics for glazing purposes, 


TABLE III.—COMPARISON OF PLASTIC SHEETING TYPES. 


Results of Distortion Measurements 
A.S.A. Code Visibility Distortion 
Test for Windshields; Maximum 
Type of Plastic Deviation, 5.73 min. Remarks 
Y-in. Plexiglas.....| 3 of the 10 samples examined The 7 samples passing the test showed 
showed a deviation greater deviations between 2.15 min. and 5.73 min. | 
than 5.73 min. The 3 samples that failed showed devia- 
tions between 5.73 min. and 7 min. 
Y-in. CR-39.......| The 10 samples examined All the samples tested showed deviations m 
; passed the test the neighborhood of 3 min. average 
¥Y-in. Lucite........| The 10 samples examined Two samples showed deviations less than 
passed the test 2.15 min.; five samples exactly 2.15 min.; 
while 3 samples showed a maximum 
deviation of 5.73 min. 
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(a) %-lb. steel ball at 


ZI) 


(c) ° 7-oz. steel dart at 10 ft. 


sause of the relative ease of surface 
struction by scratching, cleaning, 
ybing, etc., it would seem desirable, 
10t necessary, to establish a minimum 
sistance to Abrasion Factor’ for 
istics. 

There seems to be quite general agree- 
nt among those working in the plastic 
d that any test method for measuring 
» abrasion resistance of plastics is at 
st inadequate and that methods may 
selected to give results favoring one 
duct or another. 2 
For comparative purposes, probably 
» Taber Abrasion Test has as few 
rtcomings as any method developed 
date. 

A. Taber Abrasion Test.—Briefly, 
» Taber Abraser consists of a motor- 
ven rotating circular disk, to the top 
face of which is affixed the specimen 
be tested. The instrument is pro- 
led with an arm which may be suit- 
y weighted to impose any given de- 
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16 ft. 


Fig. 2.—CR-39, 1/4 in. Thick, After Impacting. 


sired load on the two rubber-bonded 
abrading wheels, which are friction 
driven by the specimen rotated on the 
table. Since the abrasive is held in a 
rubbet matrix, and the ease with which 
the matrix gives up its abrading par- 
ticles is a variable, and since the charac- 
ter of cutting edges of the abrading 
particles varies from one point to an- 
other on the wheel, thermoplastic 
materials are affected differently than 
thermosetting plastics. It has been 
observed that when the test is run over 
a long time interval the thermoplastic 
materials tend to undergo a certain 
amount of flow or molding, which 


TABLE IV.—PERCENTAGE OF SURFACE 
DESTRUCTION AS MEASURED BY LIGHT 
SCATTERING. 


100 Re- | 200 Re- | 500 Re- 
volutions|volutions|volutions 


Type of Plastic 


Y-in. Lucite...... cle LOO 10.7 10.5 
Y-in. Plexiglas....| 12.6 12.6 7.6 
Yin. CR-39...... 3.9 5.4 1 
Plate glass......... 0 0 0 
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(6) -lb. steel ball at 31 ft. 


11-lb. shot bag at 8 ft. 


makes them appear better than they 
actually are from the standpoint of 
abrasion resistance (polishing takes 
place). 

The results of testing Lucite, Plexi- 
glas, CR-39, and plate glass by the 
Taber Abraser method, using a CS- 
10 wheel and a 500-g. load for 100, 200, 
and 500 revolutions are given in Table 
IV. 

The per cent light scattering is a 
measure of surface destruction and is 
determined by Methods Nos. 1092 and 
3021 outlined in Federal Specification 
L.P. 406A. 

The results obtained during the past 
several years of experimental work, 
using every known hardness and abra- 
sion resistance test, definitely indicate 
that glass is very substantially superior 
to any presently known transparent 
plastic from the standpoint of scratch 
and abrasion resistance; to illustrate, 
CR-39 plastic, recognized as the best 
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Fig. 3.—Plexiglas Half Windshield Before Glazing. 


today from the standpoint of-abrasion 
resistance, is easily and readily scratched 
by such glass polishing and cleaning 
agents as rouge or Bon Ami. 


Fire Hazard: 


The question of the fire hazard pre- 
sented by plastics as compared with 
glass was investigated by pouring gaso- 
line‘ on the surface of methacrylate 
plastic and then igniting it with a 
match. Such an event might occur 
in the case of gasoline being spilled 
over the surface of a car during an 
accident. It was found that while 
gasoline burned, the plastic did not 
ignite sufficiently to make the flame 
self-propagating. It was observed, 
however, that the surface of the plastic 
was ruined and that the sheet buckled 
or bowed. In case of a serious fire, 
the plastic would presumably burn 
completely, but probably not more 
rapidly than the car upholstery. 


Resistance to Impact of Plastic Glazings: 


A 26 in. by 26-in. sheet of }-in thick 
Plexiglas, supported around the entire 


periphery by a frame resting on the 
floor, was subjected to the force of a 
160-lb. man jumping on the center of 
the panel. The panel bent, but did not 
break. 

The above jumping test was repeated 
on #- and 3%s-in. thick Lucite and Plexi- 
glas, resulting in no failure due to 
breakage of the plastic panels. 

The above tests serve to illustrate the 
strength of plastic glazings; however, 
it is cutomary to evaluate glazing ma- 
terials by the use of standard impact 
tests. Therefore, instead of the above 
practical tests, these materials were 
evaluated with standard impacting 
objects established in the Code. 

A summary of impact tests con- 
ducted on CR-39, Plexiglas, and Lucite 


- plastics of varying thicknesses to pro- 


duce occasional failures is given in 
Table V. 

With regard to the effect of tempera- 
ture on impact strength, it should be 
pointed out that the impact values 
given in Table V are typical over the 
range of temperature 0 F. to 120 F.; 
that is, over the temperature range of 


Fig. 4. -CR-39 Half Windshield Before Glazing. 


use, the impact strength is not mater 
ally changed. As seen from this tabule: 
tion, if plastics are to meet the Coa 
impact tests for body lights, a minimun 


TABLE V.—IMPACTING DISTANCE TO} 
PRODUCE OCCASIONAL FAILURES. 


Impacting Distance to | 


bey Ge Occasional 
Type and Thickness alutes 
of Plastic Y-lb. 11-lb. 
Steel Shot 7-02. i. 
Ball Bag Dart t 
Y-in. CR-39....... 16 7 10 
1%-in. Plexiglas and 
TLaietber,one tse 8 6 6 
3;-in. Plexiglas and 
NEGEEG ce) sac tcl 15 15 22 
y-in. Plexiglas and 
IWerte sn Merten ae 22 20 25 


thickness of } in. is indicated for CR-& 
plastic and between % in. and 75 in. fo 
Plexiglas and Lucite. On the othe 
hand, if they are required to meet thi 
Code impact tests established for lamz 
nated Safety Glass, a minimum thick! 
ness slightly greater than 4 in. i 
indicated for CR-39 and < in. for Plexi 
glas or Lucite. 

The character of fracture resultin: 
from rupture of plastics on impact, i 
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Fig. 5.—Lucite Half Windshield, Car C After 48 Days’ Service. 
Wiper used 24 hr.; mileage driven, 1100 miles. 
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Fig. 6.—Plexiglas Half Windshield, Car C After 48 Days’ Service. 


Wiper used 214 hr.; mileage driven, 1100 miles. 
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Wiper used 514 hr.; mileage driven, 3700 miles. 


own in Fig. 1 for Plexiglas, and Fig. 2 
r CR-39. 


SERVICE Tests 


The results of practical service tests 
sported here are based upon the per- 
rmance of Plexiglas, Lucite, and CR- 
) Plastics glazed throughout in three 
341 Model Buick sedans, except their 
ack light, in the following manner: 


Car A 


Fig. 7.—CR-39 Half Windshield, Car B after 183 Days’ Service. Fig. 8.—Plexiglas Half Windshield, Car B After 183 Days’ Service. 


Wiper used 514 hr.; mileage driven, 3700 miles. 


Right rear doorlight...... ..CR-39 
Right rear quarter light......... CR-39 
Car C 
Left half windshield............Lucite 
Left front ventilator............Lucite 
Leftitront doorlight:7..,.... 0... Lucite 
Left rear doorlight............. Lucite 
Left rear quarter light..........Lucite 
Right half windshield........... Plexiglas 
Right front ventilator.......... Plexiglas 
Right front doorlight........... Plexiglas 
Right rear doorlight............Plexiglas 
Right rear quarter light......... Plexiglas 


Detailed notes were kept by each car 


eft half windshield............CR-39 
eft front ventilator............CR-39 
pit iront doorlight, .3....5.....+ CR-39 
eit rear doorlight.............. CR-39 
eft rear quarter light..........CR-89 
ight half windshield...........Lucite 
ight front ventilator.......... Lucite 
ight front doorlight...........Lucite 
ight rear doorlight............Lucite 
ight rear quarter light......... Lucite 
Car B 
eft half windshield............CR-39 
eft front ventilator,........... Plexiglas 
eft front doorlight............ Plexiglas 
eft rear doorlight............. Plexiglas 
eft rear quarter light..........Plexiglas 
‘ight half windshield........... Plexiglas 
ight front ventilator.......... CR-39 
ight front doorlight...........CR-39 


operator regarding the performance of 
the plastic glazings. Also, photographs 
were made through and of the wind- 
shields at the time of glazing and after 
removal to illustrate the amount of 
distortion, as well as surface destruction 
occurring in service. For comparative 
purposes, similar photographs were 
made of the laminated safety plate 
glass windshields. 


Windshield Glazings: 


The performance of plastic wind- 
shield glazings, illustrative photographs 


and inspection reports, are discussed 
and summarized below: 

When distortion photographs of the 
three safety plate glass windshields 
(originally installed by the automobile 
manufacturer) were made just prior to 
their removal after three or four years’ 
service and were compared with similar 
distortion photographs taken through 
the plastic windshields immediately 
subsequent to glazing in theautomobiles, 
slightly more distortion was found in the 
plastic windshields than that existent 
in the safety plate glass windshields 
after several years of automobile service. 

It is believed, however, that the 
plastic manufacturers could supply 
plastic commercially to meet the visi- 
bility distortion limit of 5.73 min. 
specified in the American Standard 
Code for Safety Glass for Windshield 
Glazings. 

Surface Deterioration—Inasmuch as 
the plastic windshields in all cases are 
subjected to the action of a windshield 
wiper, naturally these glazings tnder- 
went a much more rapid surface deter- 


Fig. 9.—Safety Glass Half Windshield Before Glazing. 
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Fig. 10.—Safety Plate Glass Half Windshield After Four Years, 
One Month Service. 
Mileage driven, 40,000 miles. 
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Fig. 11.—CR-39 After Service for One 
Year in a 1941 Buick Sedan. 


ioration than the ventilators and body 
lights. Photographs were, therefore, 
made of the plastic windshields as ini- 
tially glazed to show surface quality 
and again after removal from the car. 

Figures 3 and 4 show Plexiglas and 
CR-39 plastic half-windshields before 
glazing. 


Figures 5 and 6 show the condition of - 


Lucite and Plexiglas half-windshields 
removed from car C after 48 days’ 
service. During this period, the wind- 
shield wipers were in use about 23 hr.— 
total distance driven, 1100 miles. 

Figures 7 and 8 show the condition of 
CR-39 and Plexiglas half-windshields 
removed from car B after 183 days’ 
service. During this period, the wind- 
shield wipers were in use about 53 hr.— 
total distance driven, 3700 miles. 

For comparison, similar photographs 
were made of safety plate glass wind- 
shields, both before and after three to 
four years of service. Figure 9 shows 
a half-windshield of safety plate glass 
before glazing. Figure 10 shows safety 
plate glass half-windshields after several 
years of service. 


Fig. 14.—CR-39 After Service for One 
Year in a 1941 Buick Sedan. 
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Fig. 12.—Lucite After Service for One 
Year in a 1941 Buick Sedan‘ 


From the above comparisons, it can 


be concluded that even after three or . 


four years of normal service in an auto- 
mobile, safety plate glass windshields 
are far superior to present transparent 
plastics after a few weeks’ service. 

The results of this service test seem to 
justify the conclusion that CR-39 has 
at least twice the life of Plexiglas or 
Lucite plastics when subjected to wind- 
shield wiper action. This was evi- 
denced in the case of car C where it was 
imperative to remove both half-wind- 
shield panels in 48 days; whereas in the 
case of car B, the CR-39 windshield 
lasted 183 days. The Plexiglas half- 
windshield in Car B and the Lucite 
half-windshield in car A ‘both deterior- 
ated to a point where their use was in- 
tolerable in about the same period of 
time as in the case of car C, even though 
they were not removed as promptly. 


Body Light Glazings: 


All of the plastic body lights were 
removed from the three Buick sedans 
after one year of service. They were 
carefully cleaned, inspected, and repre- 


Fig. 15.—Lucite After Service for One 
Year in a 1941 Buick Sedan. 
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Fig. 16.—Plexiglas After Service for One 


Fig. 13.—Plexiglas After Service for One 
Year in a 1941 Buick Sedan. 


sentative specimens (50 per cent of the 
total) photographed under lighting con- - 
ditions to bring out or emphasize the 
surface destruction which occurred as a . 
result of service. The lighting condi- » 
tions are emphasized, because even in 
the scratched condition depicted in the | 
photographs, the body lights were still 
usable. 

Inspection showed no noticeable war- 
page in any of the plastic body lights. 

Surface Deterioration —The examina- 
tion of all of the plastic body lights, 
comparing the CR-39, Lucite, and 
Plexiglas that were glazed in comparable 
positions with respect to the motor 
car, showed little or no difference in 
resistance to abrasion between the 
Lucite and Plexiglas. The CR-39 plas- 
tic, however, was superior to both 
Lucite and Plexiglas from the stand- 
point of surface abrasion or surface 
destruction during the one year of 
service. 

Figures 11, 12, 


and 13 showing 


front ventilator lights; Figs., 14, 15, 
and 16 showing front door lights; 
Figs. 17, 18, and 19, rear door lights; 


ES 


Year in a 1941 Buick Sedan. 
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Fig. 17.—CR-39 After Service for One Year in a 1941 
Buick Sedan. 


nd Figs. 20, 21, .and 22, rear ventilator 
ghts, illustrate the relative surface 
estruction of the three plastics tested 
fter one year of service as body light 
lazings, and show, as mentioned above, 
he CR-39 plastic to have a greater 
esistance to surface abrasion than the 
1ethacrylate plastics (Lucite and Plexi- 
las). 

Summarizing, with regard to plastic 
ody light glazings, it may be stated 
hat none of the scratches in these plas- 
ics were so annoying that an impartial 
bserver would feel the replacement of 
he plastic was imperative at the end of 
ne year of service. 


JENERAL COMMENTS AND CONCLUSIONS 
oN PLastTic GLAZINGS 


1. Plastic glazings are extremely 
ifficult to clean, because the road scum 
loes not wash off as readily as from glass 
urfaces. Further, during wiping to 
lryness, annoying static developed on 
he plastic surfaces picking up dust. 
“his fact was commented upon by 
asoline station: operators. In a new 


ar showroom, it would be extremely 
ifficult, if not impossible, to obtain 
he luster that characterizes glass 
lazings. ; 

2. Water did not wet the plastic 


Buick Sedan. 
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Fig. 19.—Plexiglas After Service for One Year in a 1941 


windshields to the same extent as it did 
glass, tending to stand up in droplets 
which the windshield wiper did not 
readily remove. In body lights, vision 
was also markedly hampered by these 
water droplets which do not run off as 
they do from glass glazings. This was 
observed to a greater extent with 
Plexiglas and Lucite than with CR-39, 
which seems to be wet by water more 
readily. In general, it was observed that 
the CR-39 glazings cleaned more readily 
during service. 

3. As the surface of the windshield 
deteriorated due to the rubbing action 
of the windshield wiper, it was almost 
impossible to drive into the sun or 
bright headlights at night. Further, a 
very annoying halo and streamer effect 
was observed when viewing street lights, 
illuminated window signs, etc., through 
the abraded area. 

4. Due to the low thermal con- 
ductivity of the plastic windshield 
glazing, the heater did not melt the 
ice and snow as rapidly as in the case 
of laminated glass. In the case of 
car B, where the plastic windshield 
was used throughout the winter, it was 
only found possible to remove sleet and 
ice by pouring hot water over the 
windshield, since it could not be rubbed 
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Fig. 18.—Lucite After Service for One Year in a 1941 


Buick Sedan. 


with any type of scraper without 
materially damaging the surface. The 
same statement applies with equal 
force to the plastic body lights. 


5. There is a greater tendency on the 
part of the plastic glazings to rattle. 
This is especially true when a doorlight 
is partially lowered. Undoubtedly rat- 
tling occurs due to the fact that the 
greater resiliency of the plastic gives a 
whipping action either when the car is in 
motion or during closing of the car 
doors. 

6. . Plexiglas, Lucite, and CR-39 
are considerably more resistant to 
impact than ordinary sheet or plate 
glass and to that extent are safer when 
used for automobile glazings. When 
ruptured, however, sharp, dagger-like 
particles, similar to ordinary glass, are 
produced. 

7. 4-In. CR-39 satisfactorily passes 
the following Code test requirements 
for laminated safety glass: Uviare 
Discoloration Test, Humidity Test, 
Boil Test (with reservations, because it 
underwent warpage), Visibility Dis- 
tortion Test, and 43-lb. Steel Ball— 
16-ft. Drop Test. 


8. 4-In. CR-39 satisfactorily passes 
the following Code test requirements 


Fig. 20.—CR-39 After Service for One Year in a 1941 
Buick Sedan. 
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Fig. 21.—Lucite After Service for One Year in a 1941 


Buick Sedan. 


for heat-strengthened glass: 4 lb. Steel 
Ball—10-ft. Drop Test. 

But fails to pass the 11-lb. shot 
‘Bag—S ft. Drop Test. 

9. +-In. Lucite satisfactorily passes 
the following Code test requirements 
for laminated safety glass: Humidity 
Test, Boil Test (with reservation, be- 
cause it underwent warpage), Visibility 
Distortion Test, }-lb. Steel Ball—16-ft. 
Drop Test, and the 7-oz. Steel Dart— 
10-ft. Drop Test. 

But fails to pass the Uviare Discolora- 
tion Test. 

10. 4-In. Lucite satisfactorily passes 
the following Code test requirements for 
heat-strengthened glass: _4-lb. Steel 


Ball—10-ft. Drop Test and 11-lb. 
Shot Bag—8 ft. Drop Test. 
11. 3-Jn. Plexiglas satisfactorily 


passes the following Code test require- 
ments for laminated safety glass: 
Humidity Test, Boil Test (with reser- 
vations, because it underwent warpage), 
- 3-Ib. Steel Ball—16-ft. Drop Test 
and the 7-oz. Steel Dart—10-ft. Drop 
Test. : 

But fails to pass the Uviare Dis- 
coloration Test. 

12. 4-In. Plexiglas satisfactorily 
passes the following Code test require- 
ments for heat-strengthened glass: 4-lb. 


Steel Ball—10-ft. Drop Test and 11- 
lb. Shot Bag—8 ft. Drop Test. 

13. Plexiglas and Lucite are equally 
as stable to sunlight as CR-39 in spite of 
the fact that CR-39 passed the Code 
test, while Plexiglas and Lucite failed. 
In other words, while CR-39 is stable to 
the extremely intense radiation of the 
Uviare called for in the Code Discolora- 
tion Test, all three plastics are of com- 
parable stability when exposed to a less 
intense source of radiation. 

14. Glass materially excels CR-39, 
Plexiglas, and Lucite from the stand- 
point of scratch resistance, since polish- 
ing and cleaning agents used on glass, 
such as rouge and Bon Ami, instantly 
scratch all three plastics. 

15. The life of Plexiglas or Lucite in 
the windshield under average condi- 
tions using the wiper occasionally 
ranges from 30 to 45 days. Beyond the 
30-day period, driving with the abraded 


windshield is dangerous, inasmuch as it 


was difficult in making turns to ascer- 
tain the location of the curb or whether 
or not a pedestrian was standing on the 
curb’ or in the highway. 

16. The life of CR-39 windshields 
subjected to occasional windshield wiper 
action is at best not more than 60 to 
180 days. : 


eee | 


Fig. 22.—Plexiglas After Service for One Year in a 1941 


Buick Sedan. 


17. Safety plate glass windshields: 
from the standpoint of vision, are fay 
superior after three to four years’ service 
to CR-39, Plexiglas, and Lucite after a 
few weeks’ service. — 

18. Careful comparison of Fig. 16! 
with Fig. 8 shows that during three toi 
four years’ service in an automobile 
safety plate glass windshields suffer a; 
slight amount of scratching which, 
however, is not visible looking directly) 
through the windshield. 

19. All CR-39, Plexiglas, and Lucite 
body lights, after 12 months of service, : 
show numerous scratches varying from 
hair line to deep scratches. Theses 
scratches were not so annoying at the end 7 
of one year’s service that an impartial ob-- 
server would feel their replacement was 4 
imperative. 

20. Plastic glazings do not present a ! 
serious fire hazard, but certainly afford f 
less protection than glass glazings from i 
this standpoint. 

21. Plastic glazings on rupture, | 
either from sources within or without an + 
automobile, leave sharp, cutting edges 
that are as hazardous as ordinary plate - 
or sheet glass. In this respect, CR-39 « 
is worse than Plexiglas or Lucite, since 
for any given impact more fragments are - 
formed. (Compare Fig. 2 with Fig. 1). 
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Measurement of Transparency of Surface Coatings 


By J. Gross,? R. H. Kienle,? L. A. Melsheimer,’ and E. |. Stearns’ 


SYNOPSIS 


Transparency is the property of a specimen in which the transmitted 


light tends to continue in a direct beam and not be scattered. 


It may be 


measured photometrically and objectively defined as the ratio of the 


directly transmitted light to the total transmitted light. 


It is not in- 


fluenced by color, but it is influenced by the presence of light scattering 
particles, and by film thickness if the transparency is not perfect. 


I. CERTAIN applica- 
ms it is desired to have protective 
d decorative coatings transparent. 
le example of this is the coloring of 
iristmas tree ornaments where the 
lored film is placed over a highly 
lecting metallic or silvered glass 
rface. The purpose of the film in 
is case is not to obscure the metal 
rface at all but rather to color the 
thlights which are reflected from 

Another application of trans- 

rent film is in printing inks or 
atings to be applied to cellophane, 
iss, or some other transparent ma- 
‘jal where the object is to impart 
lor without obscuring the view. 
amples of this are to be found in 
appers for candy and other mer- 
andise. Such transparent coat- 
¥s are important in the finishing of 
| plate, metal foil, and metal 
velry. 
Thus, it is apparent that a method 
measurement of transparency of 
rface coatings is of considerable 
portance to both the manu- 
turer and user of decorative 
ishes. 


actical Evaluation: 


In the case of a film applied over a 
lecting surface such as a metal, 
sparency is evaluated by look- 
r at the sample and noting how 


> 


arly a reflection is imaged. In 
> case of the film over clear glass 
other transparent support, the 
cimen is viewed by transmitted 
ht to observe clarity or haziness of 


TE—DISCUSSION OF THIS PAPER IS 
VITED, either for publication or for the 
ntion of the author. Address all communica- 

s to A.S.T.M. Headquarters, 1916 Race St., 

ladelphia 3, Pa. 

“Presented. at a meeting of A.S.T.M. Com- 
fee D-1 on Paint, Varnish, Lacquer, and 
ated Products held in Washington, IEE ae Gy 
rch 3, 1948 

Research ae Technical Service Departments, 
20 Chemical Division, American Cyanamid 
Bound Brook, N. J. 


igust 1948 


the film. There is a similarity in 
these two cases; in both, the main 
interest is to have the light pass 
directly through the pigmented film 


‘without any distortion or scattering. 


1, Rg 


PIGMENTED 
—-A 


FILM 


Tg 


Fig. 1.—Transparent Film Over Glass. 


Theoretical Considerations: 


A reference to Figs. 1 and 2 may 
clarify what is meant by transpar- 
ency and show how light scattering 
is the optical phenomenon that im- 
pairs transparency. Figure 1 shows 
what happens to light when it at- 
tempts to pass directly through a 
film containing pigment. particles 
capable of scattering light, placed on 
top of glass. In this figure, J; repre- 
sents the incident light. Because 
of the differences in refractive index 
between the air, the pigmented film, 
and the glass; a certain amount of 
light is directly reflected back at 
each interface. All three of these 
quantities of light combine to com- 
prise the directly reflected beam 
indicated by R, of the figure. Some 
of the light passes through in straight 
lines, not scattered in any way, and 
this portion is indicated by T%. 
Some light strikes the pigment par- 
ticles in the pigmented film and is 
scattered by them in a backward 
direction. This light returns to the 
air through the film-air interface, 
but is given off in all directions. 
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This portion of light that is scat- 
tered in a backward direction is indi- 
cated by the symbol R;,. Some of 
the light that is scattered by the 
pigment continues in a forward 
direction but not in an undeviated 
line, and this light comes off in all 
directions through the _ glass-air 
interface. This is the scattered, 
transmitted light and it is desig- 
nated by 7, on the figure. All the 
light, while passing through the film, 
regardless of whether it is directly 
transmitted or scattered, and re- 
gardless of the direction in which it 
finally leaves the film, is subject to 
absorption by the pigmented film 
and the glass. This absorbed light 
is converted to heat and is not 
visible. This fraction is represented 
by A in the diagram. It is possible 
to write an equation based on the 
law of conservation of energy involv- 
ing these different energies, and it is 
found that: 


If = Ra oP Jive ae A fe T4 az dhe 


Figure 2 shows the schematic 
situation when a similar pigmented 
film is placed over metal. Here 


again I; is the intensity of the light 
incident on the film. Some of this 
is directly reflected from the first 
surface, and this is designated as Rg 
or directly reflected light. 


Some of 


PIGMENTED 
FILM 


METAL 74 


Fig. 2.—Transparent Film Over Metal. 


it penetrates through the film, is 
reflected from the metal, and comes 
out into the air. The path of this 
light is a line that is bent in only 
three places and such that its angle 
when leaving the film is equal to the 
angle at which the light struck the 
film. This is obvious when the 
places of bending are noted. The 
light path is bent at the air-film 
interface, at the meta], and at the 
film-air interface. The bending at 
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the film-air interface is exactly equal 
and opposite to the bending at the 
air-film interface. The reflection at 
the metal takes place in such a 
manner that the angle of reflection 
is equal to the angle of incidence. 
This light has been designated as Tg 
for it corresponds to the directly 
transmitted light in Fig. 1, al- 
though, of course it has been reflec- 
ted by the metal. In addition to 
these, some light is scattered by the 
pigment particles and never reaches 
the metal but is returned to the air 
in a random direction. This part 
of the light is represented as R,, or 
the diffusely reflected light. Some 
of the light that is scattered by the 
pigment particles, instead of coming 
directly out into the air, strikes the 
metal first and is reflected from it 
and finally finds its way out. This 
reflected, scattered light has been 
designated as 7’, and indicates the 
part of the scattered light that is 
reflected from the metal. It will be 
noted that this light, were it not for 
the metal, would come out through 
the lower film interface and would 
correspond to 7, in Fig. 1. In 
- addition to this, all the light while 
passing through the film is subject to 
some absorption. Here again the 
part’ of the energy which is lost by 
absorption is indicated by A. 

This film over metal is very much 
like the film over glass, but since the 
light must pass down through it, be 
reflected from the metal, and come 
back again, the film is effectively a 
double thickness. 

Figure 2 differs from Figure 1 only 
in that the diffusely transmitted 
light 7’, and the directly transmitted 
light T; which would tend to come 
out through the bottom part of the 
pigmented film, were the metal not 
there, are reversed in direction. 
With this qualification, Figs. 1 and 2 
are seen to be very similar in the 
action of the pigmented film on 
light. 


Practical Definition of Transparency: 


Considering these two figures, it 
then becomes easier to define what is 
meant by transparency. In the 
case of the glass with the pigmented 
film on it, the specimen is transparent 
if the light comes directly through 
without any scattering; that is, if the 
ratio of the amount of light repre- 
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sented by Tz to the amount of light 
represented by T; + Tais one. In 
the case of the pigmented film over 
metal, again a high ratio of the light 
passing through a film without 
scattering, here T; + Ra, to the 
total amount of light passing 
through, R, + 7; + Ta + Ra, indi- 
cates good transparency. As a 
practical definition, therefore, it may 
be said that a pigmented film has a 
high transparency if it has the charac- 
teristic that visual radiant energy may 
pass through it in a direct beam with- 
out scattering. It may be noted 
that the light reflected from the sur- 
face, Raz, may be either specular or 
diffuse, depending upon the rough- 
ness of the surface, but this enters 
into a measure of the gloss of the film 


and is outside the scope of this paper — 


which deals solely with transparency 
within the film. 


Measurements of Light Energies: 


With a General Electric type 
spectrophotometer it is quite easy to 
evaluate separately Ra, R;,, Ta, Ts, 
and A of a specimen of the test film 
over clear glass. These measure- 
ments are made as follows: R, is 
measured by placing the pigment 
specimen at the reflectance window 
and using the black porthole. The 
sum of R, and Rz is measured by 
placing the sample at the reflec- 
tance window and using a white 
porthole. Subtracting the former 
value from the latter value gives Rg. 
By placing the sample in the trans- 
mission chamber adjacent to the 
integrating sphere, T; + Ty is 
measured. By placing the sample 
in the transmission chamber as far 
from the entrance window of the 
integrating sphere as possible, 7, is 
measured. The difference between 
this value and the previous value is 


Fig. 3.—Schematic Diagram of the In- 
tegrating Sphere of the GE Spectropho- 
tometer. 


A is the position for the measurement of Tz; B 


for Lipa hep (Bi@ys R, + Ry. Pis the porthole, 
using black and white portholes, respectively. 
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q 
T,. The sum of these four values, | 
namely, Rz, R;, T;, Tz, when sub- 
tracted from 1 gives the value of A. 

Transparency, from the viewpoint 
of the physicist, might take either of 
two definitions, depending upon the 
method of test. If the transparency 
of a film on a glass support.is to be 
measured, the mathematical for- 
mula which would define trans- 
parency is indicated by: 


Transparency = 


On the other hand, if the trans- 
parency of a film over a mirror were 
to be evaluated, the equation would 
be: 

Ra + Ta 


RetTi+h, +t 


Transparency = 
In the practical concept, although 
there may be a slight difference in 
the evaluation by these two meth- - 
ods, they should agree fairly well, 
and it should be possible to use : 
either evaluation. It is interesting, , 
therefore, to compare the two pos- : 
sible definitions of the physicist to 
see if these give approximately the . 
same results. 

To test out these two equations, 
four samples were prepared: one 
a highly transparent yellow, one a 


highly transparent red, one a moder- — 


ately transparent yellow, and one a 
poorly transparent yellow. By 
visual observation the yellows dif- 
fered in transparency as the adjec- 
tives indicate, and the red appeared 
to be equally as transparent as the 
good transparent yellow. It was 
generally conceded that less light 
came through the red sample than 
through the yellow sample, but it 
was just as easy to read print 
through a glass sample of one as the 
other, and just as easy to discern 
reflected images from a mirror 
coated with one as the other. The 
five values defined above were 
evaluated with a General Electric 
spectrophotometer for each of these 
four samples with the results shown 
Table I. ; 


calculated transparency values 
which were closely alike. The trans- , 
parent yellow and red were about 
alike and the three samples of yellow 
were arranged in the same order and 
given roughly the same magnitude 
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It will be noted that, as had been | 
expected, the two equations gave 


, TABLE I.—TRANSPARENCY CALCULATION DATA. 


7 


Trans- Trans- 


i. : Ra Rs Ta Me A parency l|parency 2 

dighly transparent yellow....... 0.065 0.020 0.603 0.063 0.24 - 

fighly transparent red........_. 0.037 | 0.010 | 0.070 | 0.006 | 0.877 0.92 0.87 

Moderately transparent’ yellow..| 0.065 0.035 0.605 0.122 0.173 0.83 0.81 

-oorly transparent yellow....... 0.054 0.043 0.397 0.168 0.338 0.70 0.68 
Ta Ra + Ta 


Transparency 1 = Ti+T. 
yf transparency by both equations. 
Pherefore, there seems to be little to 
choose between these two equations 
is far as the evaluation of a physical 
concept is concerned. However, 
shere may be some choice of methods 
30 far as ease of measurement is 
soncerned. 


Similar Test Methods: 


There is available an A.S.T.M. 
Method of Test (D 672-45 T) for 
svaluating directly transmitted light 
and total transmitted light.2 It 
was developed for evaluating the 
amount of light scattered by a 
supposedly transparent plastic. The 
maze of the sample is defined as 
[;/(Ta: + T,). It will be noted 
hat the first definition of trans- 
oarency given above plus this 
Jefinition of haze equals 1, so that 
me is the opposite of the other. 
Thus if a sample has a haze of 0, it 
aas a transparency of 1, and if it 
nas a haze of 1, it has a trans- 
parency of 0. Accordingly, if defi- 
rition No. 1, is adopted there is a 
suitable A.S.T.M. instrument for 
svaluating transparency. 

This measurement, 7,/(Tz + 7’), 
s the one which has been used in the 
valuation of the samples described 
n the remainder of the paper. 
However, instead of measuring it 
with the exact device designated in 
his A.S.T.M. method, the value 
was obtained with a General Elec- 
ric spectrophotometer. This was 
lone by making two measurements. 
The first measurement in the spec- 
rophotometer was made with the 
ransparent glass sample adjacent to 
he integrating sphere, in which 
ase the total amount of light trans- 
nitted was measured, that is, Tz + 
’,. The sample was then moved 7} 
m. away from the entrance window, 
nd the directly transmitted beam 
vas measured. The ratio of these 
wO measurements is the trans- 
arency according to definition No. 

In the case of A.S.T.M. Method 


2 Tentative Method of Test for Haze of Trans- 
arent Plastics by Photoelectric Cell (D 672-45 T) 
1946 Book of A.S.T.M. Standards, Part III-B, 
, 870. 
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Transparency 2 = 


Rat+Ti +k, +T; 


D 672-45 T, the portion of the 
scattered light included in the 
direct transmission measurement is 
calculated to be only 0.075 per cent, 
while in the case of the spectrophoto- 
metric measurement, the portion of 
the scattered light included in the 
direct transmission is 1 per cent. 
Both of these fractions are so small 
that a good measurement is obtained 
by either method. Thus, in the 
values given above in Table I, the 
measured 7’, in the case of the good 
transparent yellow was 0.063. 
When a correction is made for this 
erroneously included 1 ‘per cent 
of scattered light, the value is 0.0636 
and the value of Tz which was given 
as 0.603 should have been 0.6024. 
This correction is so small in the 


~ range ofsamples of interest in evalua- 


tion of transparency that it may be 
considered that the A.S.T.M. test 
instrument and the spectrophotom- 
eter give comparable results. 

The A.S.T.M. test for haze speci- 
fies that the photocell shall have a 
spectral response which approxi- 
mates that of the average human 
eye. It also says that the tungsten 
lamp shall operate at its regular 
voltage, but this does not specify 
the exact color of the light as differ- 
ent wattage tungsten lamps have 
different color temperatures. In 
the interpretation of the spectro- 
photometric curve, it is also neces- 
sary to include a consideration of 
the color of the light and the re- 
sponse of the eye. This is done by 
calculating the luminosity for day- 
light for the curve obtained from 
each of the two positions. The 
method of computation of lumi- 
nosity from a spectrophotometric 
curve has been completely de- 
scribed. In the method of com- 
putation, known as the “selected 
ordinate’ method, the transmit- 


tances of the specimen, at specified 


wave lengths, are read from the spec- 
trophotometric curve and summed. 
The summation in the ‘direct 
only” position (7'z) is divided by the 
summation in the “total” position 
(Tz + T,). The A.S.T.M. test for 
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haze has the advantage that the 
photocell automatically carries out 
the summations. 

In the case of several samples, 
calculations from the spectrophoto- 
metric curve were made for both 
daylight and tungsten light, and 
with both illuminations the trans- 
parency results obtained were essen- 
tially identical. Thus, the color 
temperature of the light used is not 
critical. If it were, a standard 
light source could easily be specified. 

It may be noted that the A.S.T.M. 
test D 672-45T does not recom- 
mend this method of measurement 
for low ranges of haze, that is, 
ranges less than 3 per cent. On the 
other hand, many commercial 
samples of interest fall in the trans- 
parency range of 97 per cent or 
more, and therefore it may be won- 
dered why this method of test is 
recommended here for a condition 
which is not recommended in the 
method for haze of plastics. No 
difficulty was found in evaluating 
transparency in this range, provided 
the sample has a smooth surface. - 
In the case of a sample which has a 
poor surface, the light is deviated as 
it enters the film in the same way 
that the light is deviated by a prism 
or a lens, and this deviated light 
appears as scattered light in the 
measurement. Also, a remeasure- 
ment of this type of specimen on 
different areas may give different 
values depending upon the particu- 
lar spot through which the light 
beam passes. The deviations aris- 
ing from the surface irregularity 
will amount to a major part of the 
scattered light in the case of the 
highly transparent samples. How- 
ever, by carefully preparing the test 
specimens making sure that they 
had smooth surfaces, and that the 
glass on which they were prepared 
was not wavy, good results were 
obtained even, in this range of high 
transparency. 

The measurement of transparency 
according to the second definition 
given above is very much like the 
measurement of contrast gloss. 
Measurements of contrast gloss in- 
clude measurements of the directly 
reflected light and also of the dif- 
fusely reflected light. However, 
there are no A.S.T.M. methods of 
evaluating contrast gloss, and, as is 


3A. C. Hardy, ‘‘Handbook of Colorimetry,” 
Technology Press (1936). 
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evident from the data of Table I, 
this second definition of transpar- 
ency has no particular advantage 
over the first. Therefore, it was 
not used to evaluate the samples. 


Effect of Color on Transparency 
Measurements: 


Samples were prepared by dis- 
persing selected pigments in an 
alkyd-modified nitrocellulose _lac- 
quer and casting films of 2 mils dry 
film thickness on plate glass slides. 
This was done for six different colors 
at a pigment concentration of 5 per 
cent. Pigments producing finishes 
of good transparency were chosen. 
The results are listed in Table II. 

TABLE II.—EFFECT OF COLOR. 


Transparency Ta+Ts 
Wellow musa: . 0.84 0.88 
Oranges. ses. 0.91 0.42 
ed. 0.92 0.08 
WiOletins «fcc curs 0.95 0.06 
IE aie v eta 6 0.99 0.33 
Greenti.oo.. sha 0.93 0.25 


It will be noted that the total 
amount of light transmitted by these 
six samples is quite different. The 
yellow transmitted 88 per cent of 
the light while the green transmitted 
only 25 per cent of the light. Thus, 
in general, objects looked darker 
when viewed through the green 
sample than when viewed through 
the yellow sample. However, in 
this concept of transparency, it is 
not the total amount of light trans- 
mitted by a sample which is im- 
portant, but it is the geometrical be- 
havior of this light as it passes 
through the film that is important. 
In the case of all six samples, the 
light which did pass through and 
which was not absorbed passed 
through almost completely in a 
direct line and, therefore, all six 
samples had high transparency 
values. Thus, color has no effect on 
measurements of transparency as 
herein described. 


Effect of Film Thickness on Trans- 
parency Measurements: 


Table III shows the effect of film 
thickness. Four lacquer coatings 
were prepared using two hydrated 
ferric oxides that were identical in 
chemical composition but widely 
different in particle size. One sam- 
ple of hydrated ferric oxide had a 
very small particle size and by it- 
self, in the coating, was quite trans- 
parent while another sample had a 
large particle size and was quite 
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TABLE III.—EFFECT OF THICKNESS. 


Transparency, 
Film Pigmentation per cent 
0.001 in. | 0.002 in. 
Unpigmented!....<..¢.-eu 1.00 1.00 
100 per cent transparent 
DAGON): eps tansterate seis Poets 0.98 0.97 


99 per cent transparent 
pigment + 1.0 per cent 
opaque pigment......... 0.95 0.91 

97.5 per cent transparent 
pigment + 2.5 per cent 
opaque pigment......... 0.90 0.79 


opaque. These two samples of 
hydrated ferric oxide were used as 
required to get coatings of varying 
transparency indicated as unpig- 
mented, 100 per cent transparent 
pigment, 99 per cent transparent 
pigment + 1.0 per cent opaque pig- 
ment, and 97.5 per cent transparent 
pigment + 2.5 per cent opaque pig- 
ment. The pigmented lacquers 
contained 5 per cent of pigment, by 
weight. Each of these four lacquers 
was put on a piece of glass so that 
the dry film thickness was approxi- 
mately 0.001 and 0.002 in. The 
transparency values are listed in 
Table III. It will be noted that in 
the case of a highly transparent film 
the thickness is not very important, 
while in the case of a poorly trans- 
parent. film the thickness is quite 
important. 

It will be noted that transparency 
is a property of a specimen film and 
not a property of a pigment. While 
many pigments may be referred to 
as “transparent” or ‘‘opaque,”’ these 
descriptive terms are based on the 
properties they exhibit in coating 
compositions in the manner in which 
they are normally used. As in the 
case of opacity or hiding power 
measurements, transparency meas- 
urements are made only on surface 
coating films. Thus, a particular 
pigment designated as 97.5 per cent 
transparent pigment + 2% per cent 
opaque pigment in Table III had a 
transparency of 0.90 per cent or 0.79 


. per cent, depending upon the speci- 


men into which it was prepared. 
Therefore, it is not possible to assign 
any transparency value to a pig- 
ment. However, it may be said 
that specified pigments, if properly 
prepared, will give specimens which 
have high transparencies and the 
transparencies of such specimens 
may be evaluated. 


Physical Definition of Transparency: 


In view of the above discussion it 
seems proper to suggest that trans- 
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_thickness is especially important. 


parency may be measured objec 
tively and may be defined as: 
a Ta 
Transparency = Tat, 
where: 


Tz = directly transmitted light, and 
T, = diffusely transmitted light. 


The specimen, if not self-supporting 
should be mounted on a highly 
transparent material such as glass 
The light may be specified as stand 
ard daylight (illuminant C as de- 
fined by the International Commis 
sion on Illumination’). The re 
sponse of the receptor may be de 
fined as the luminosity function 6 
the standard observer (the tri-i 
stimulus function Y as defined by 
the International Commission 0 

Illumination). The limit of accept- 
ance of 7’, of the photometric appa 
ratus assuming a completely diffuse 
T, may be specified as 1 per cent or’ 
less. 

To evaluate pigments for their 
relative ability to produce speci-. 
mens of high transparency, it is 
necessary to specify all the details of 
formulation. The effect of dry film 


ui 


- 


SUMMARY 


Because of the increasing demand | 
for light fastness and durability of 
transparent coatings, it is believed! 
that there will be an increasing ten- 
dency to use pigments rather than 
dyes as colorants. Pigments may ‘ 
contribute undesirable scattering im 
such films, and accordingly it is de- 
sirable to have a recognized defini- 
tion of transparency and an objec- 
tive method of test to evaluate this 
property. It is suggested that a 
descriptive definition of transpar- 
ency be given as “that character- 
istic of a specimen that’ causes the 
portion of light which is transmitted 
to pass through in a direct beam : 
without scattering.” It is sug-- 
gested that an objective method of ' 
test such as A.S.T.M. Method D' 
672-45T or an equivalent spectro- - 
photometric procedure be used. . 
The quantitative definition of trans- - 
parency is, then, the ratio of di-- 
rectly transmitted light to total 
transmitted light. Data are given 
to show the effect of color, film 
thickness, and type of pigment upon 
transparency. 


4D. B. Judd, Journal of the Optical ee of 
America, Vol. 23, p. 194, pp. 359-374 (1933). 
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A Method for the Routine Determination of Dry Hiding 


Power of White Paints 


By F. C. Schmutz’ and J. M. Gallagher’ 


aes power ap- 

ars to be covered by published 
thods of test more than any other 
yperty of pigmented finishes. 
ese methods range from the very 
actical type of test, as a brushout 
er large areas with evaluation of 
> result by visual observations, to 
> highly controlled laboratory 
ts with mechanical application of 
> test material and photometric 
asurement of the result. The 
ushout tests and comparative 
awdown methods, which rely on 
ual gradings, are fairly rapid but 
k accuracy and reproducibility. 
| the other hand, the laboratory 
ts, as, for example, the “spinning 
k” method (1),3 are compara- 
ely accurate and reproducible, 
t slow, and do not lend themselves 
routine work of any great volume. 
ese comments apply essentially 
the determination of dry hiding 
wer. Wet hiding can be deter- 
ned rapidly and _ accurately 
rough the use of the Pfund cryp- 
neter and modifications utilizing 
> photoelectric measuring devices. 
chnical men agree that wet and 
y hiding are not comparable, and, 
ce the value of pigmented coat- 
rs is realized only in the dry state, 
2 major interest must be in dry 
ling. 
As previously indicated, the pres- 
| methods do not combine speed 
d accuracy well enough to func- 
n as control tests where a large 
mber of routine determinations 
» required. In the absence of a 
table hiding power method, tint- 
y strength has been used as a con- 
1 test in the production of pig- 
nts and as a guide in develop- 
nt work. However, since no reli- 
le relationship has been estab- 
TE.—DISCUSSION OF THIS PAPER IS 
JITED, either for publication or for the 
ntion of the author. Address all communica- 
s to A.S.T.M. Headquarters, 1916 Race 8t., 
ladelphia 3, Pa. 
Presented ata meeting of A.S.T.M. Committee 
on Paint, Varnish, Lacquer and Related 
ducts held March 8, in Washington, D. C. 
Technical Department, The New Jersey 
, Co. (of Pa.), Palmerton, Pa. 


The boldface numbers in parentheses refer to 
list of references appended to this paper. 
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Fig. 1.—Equipment for the Hiding Power Test. 


lished between hiding and tinting 
strength, the latter cannot be gener- 
ally accepted as a measure of hiding. 
The hiding power method discussed 
in this paper has been used in our 
Jaboratory as a routine control, and 
results have been sufficiently en- 
couraging to warrant the publication 
of the procedure, in the hope that it 
will stimulate interest among other 
workers who might find it useful and 
make improvements in the method. 


EQUIPMENT 


The required material is  illus- 
trated in Fig. 1 and is described be- 
low in further detail. There are 
many modifications of the equip- 
ment which can be used. 

1. Suction Box.—This is a metal 
box approximately 10 by 63 by 2 in. 
with one of the large faces, an accu- 
rately machined, stainless steel, 
plane surface. A random pattern 
of suction holes is drilled around the 
outer edge. The box is connected 
to a source of vacuum. 
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2. Cellophane. —The “plain” 
colorless untreated material (du 
Pont No. 450), -0.0011 in. thick, is 
used. The “treated” product 
affects the drying of paints. 

3. Film Applicators—Any type 
of applicator or doctor blade may be 
used which will make uniform films 
between 1.5 and 3 mils in thickness 
and at least 3 in. in width. 

4. Die Cutter.—A tool is required 
which will accurately cut a predeter- 
mined area of the cellophane. A 
circular die 24 in. in diameter has 
proved yery satisfactory, but the 
size of the die required will depend 
upon the dimensions of the reflec- 
tometer being used. 

5. Black-and- White Contrast 
Backgrounds—In harmony with 
published work, surfaces with black 
and white areas having reflectances 
of 0 (0.05 or less) and 0.80 + 0.01 
have been set up as standard. A 
very satisfactory background has 
been prepared from Eastman double 
weight paper, Azo F2, by exposing 
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one-half of a 41 in. square and de- 
veloping the whole sheet. 

6. Dibutyl Phthalate (Refractive 
Index, 1.49).—Any colorless inert 
liquid of low volatility and with an 
index of refraction in this range will 
suffice. Tricresyl phosphate (re- 
fractive index, 1.55) has also worked 
well. 

7. Reflectometer. — The reflec- 
tometer used in this work is an inte- 
grating spheré type with a photo- 
voltaic cell and green liquid filter to 
adjust the spectral response of the 
cell to approximate that of the hu- 
man eye. Other accepted types of 
reflectometers may be used. 

8. Analytical Balance. — The 
laboratory type sensitive to 0.1 mg. 
under full load is required. 


PROCEDURE 


Cellophane is spread on the ma- 
chined face of the suction box until 


it is held as a firm, smooth, taut film . 


by the vacuum. The test paint is 
applied to the cellophane with the 
spreader so as to obtain a uniform 
film about 3 by 6 in. The cello- 
phane is then stripped from the box 
and set aside to allow the paint to 
dry. After drying, disks are cut 
with the die and accurately weighed. 
A thin coating of dibutyl phthalate 
is next applied to the cellophane side 
of the disk. The disk is pressed, 
painted side out, to the white back- 
ground and its brightness deter- 
mined with the _ reflectometer. 
Brightness measurements are then 
made on the same disk, after trans- 


ferring it to the black background. © 


The ratio of the reading over black 
to the reading over white is the con- 
trast ratio for the particular paint 
thickness. 

A few disks of clear cellophane are 
cut with the die and are weighed to 
establish a representative figure for 
the tare weight. This tare is sub- 
tracted from the weight of the 
painted disk to arrive at the weight 
of the dry paint film. If the hiding 
is based upon wet paint formulation, 
it will then also be necessary to 
establish the change in weight for 
the test paint upon drying. There 
are a number of methods given in the 
literature for determining such 
values (2). 


DISCUSSION OF THE PROCEDURE 


Commercial cellophane of the 
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Sea T 
Reflectance of Black Background -O.000 
Reflectance of White Background -0.800 
Paint Reflectivity 0.900 


Contrast Ratio 


—, 


indicated thickness has been found 
to be relatively uniform. In addi- 
tion, the day by day change in 
weight due to moisture absorption 
by the untreated cellophane has not 
proved to bea factor. Table I indi- 
cates the variation in tare weights 
of cellophane blanks cut daily for ten 
consecutive days. 


TABLE I.—TARE WEIGHTS OF CELLO- 
PHANE BLANKS, g. 


0.1065 0.1089 
0.1078 0.1092 
0.1092 0.1073 
0.1090 0.1086 
0.1097 0.1079 


Average value, 0.1083 g. 
Greatest difference, 0.0032 g. 


Hiding procedures similar to the 
one discussed in this paper but using 
the black-and-white hiding power 
sheet of paper instead of cellophane 
are referred to in the literature (3). 
These paper backgrounds are non- 
uniform in thickness and vary 
greatly in weight from sheet to 
sheet. Fourteen 21-in. disks cut at 
random from the white and the 
black portions of the same paper 
showed the following range in 
weights: 

White—0.7797-g. maximum 


0.7650-g. minimum 
difference, 0.0147 g. 
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rX Units 
Fig. 2.—Contrast Ratio as a Function of rX. 


8 10 12 (4 


Black—O. 7959-g. maximum 
0.7742-g. minimum 

difference, 0.0217 g. 

If a 0.004-in. spreader is used, tt 
weight of dry paint on a 24-in. di: 
is commonly of the order of 0.1500 
Since the variation in weight in th 
case of paper hiding sheets is abo 
0.015 g. and for cellophane abo 
0.003 g., the error introduced b 
nonuniformity is much less for cell 
phane than for paper, the greate 
error introduced by the cellophar 
due to nonuniformity being appro: 
mately 0.0032/0.1500 or 2 per cen: 


TABLE II.—REFLECTANCE THROU 


CELLOPHANE. 

White Black + 

Back- Back- - 

ground groune 

Background only...... 0.808 0.018 § 
With cellophane and air 

interfaces... ess oe 0.779 0.072 : 
With cellophane and 

water interface...... 0.789 0.022 ! 

With cellophane and . ' 

dibutyl phthalate in- 

WOstN Os oo coodoeurtr 0.801 0.017 | 

With cellophane and j 
tricresyl phosphate 

interface... eels cnenwoe 0.801 0.017 | 


The use of a liquid of high refra¢ 
tive index between the cellophan; 
and the background minimizes th 
loss of light at this interface. Thi 
data in Table II show the impor 
tance of considering this loss 
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sre may be some question 
ether the liquids in the table are 
best for the purpose because of 
_light-absorption characteristics 
the liquids themselves, but no 
‘k has been done to establish this 
nt. In the ideal case, the re- 
stive indices of the test paint ve- 
le, cellophane, and liquid should 
equal. 


VIATHEMATICAL DEVELOPMENT 
: OF THE Data 


diding power can be developed 
m contrast ratio data in the usual 
nner. By laying down different 
sknesses of the same paint on 
ophane, it is possible to obtain a 
ge in contrast ratios. From such 
aa plot can be constructed to 
w the relationship of paint weight 
unit area to contrast ratio. 
e weight of paint required to 
eve a specific contrast ratio can 
n be determined and calculated 
hiding power in any convenient 
ts. The relationship is: 


a A 
Hiding Power = W-R-P pie eas (1) 
re 
| = area of test film, 
VY = weight of dry paint on A re 


quired to attain the specified 
contrast ratio, 

ratio of weight of paint in A 
when wet compared to its 
weight when dry, and 

per cent pigment in wet paint. 


ll 


ll 


for any given system, A, R, and 
ire constants. Therefore, 


Hiding Power = K/W...... (2) 


The work covered by this paper 
; been carried on so as to give 
a in terms of square feet per 
ind of pigment. 


APPLICATION OF THE MrtTHop 
To PaInts oF IDENTICAL 
CoMPOSITION 


Nhere many samples are in- 
ved, the procedure becomes Ja- 
ious because of the almost pro- 
itive number of individual con- 
st determinations required. It 
s realized that the problem would 
greatly simplified if only one 
ermination were required for 
h sample and if this deter- 
ation were made at the desired 
trast ratio, or close enough to 
mit accurate extension to the de- 
d contrast ratio. A graphic. aid 
been devised to facilitate this 


gust 1948 


extrapolation, and through its use it 
has been possible to determine the 
hiding of a paint from a single con- 
trast ratio - film weight determina- 
tion. The use of this aid is re- 
stricted to paints falling in a narrow 
range of reflectivity, or reflectance 
at infinite thickness, for the form of 


_ the contrast ratio curve varies with 


paint reflectivity. However, in the 
grading of standard paints contain- 
ing nearly identical samples of pig- 
ment this restriction is not a factor, 
and in cases where paints of various 
reflectivities are to be graded addi- 
tional charts can be constructed. 

The graph is based on the concept 
that the relationship of thickness to 
the contrast developed by a paint 
film is fixed by the background re- 
flectances, by the paint reflectivity, 
and by the optical strength of the 
paint. With the first two of these 
fixed, for any one paint only one 
curve of contrast ratio - weight rela- 
tionships can apply. For a second 
paint, another curve may apply, and 
the determination of hiding is re- 
duced to the problem of establishing 
which curve applies to the paint in 
question. 

These curves for contrast ratio- 
weight relationships may be de- 
veloped from the theoretical expres- 
sions for film brightness. Kubelka 
and Munk (4) have derived equa- 
tions describing the reflection of 
light by diffusing media. Judd and 
others (5) have shown that these 
equations can be used to predict 
with reasonable accuracy the reflec- 
tance of various thicknesses of 
vitreous enamels, cold water paints, 
paper, and dental cements. Steele 
(6) has applied the equations to re- 
flectance measurements on paper. 
Our Jaboratory has found the equa- 
tions valuable in the study of paints 
and applicable to the hiding power 
problem. The equation of Kubelka 
and Munk is: 

1 


Vakea)) = alee (2 


= the thickness of the film, and 

= constant of the medium and a 
measure of its ability to re- 
turn light by reflection, re- 
fraction, and scattering. 


= 


If definite values are assigned to 
H’ and H., H becomes a function of 
rX only. Substituting H’ = 0 and 
0.800 for the backgrounds and H,, = 
0.900 for the reflectivity of a-typical 
paint, the values obtained for film 
brightness as a function of rX are as 
shown in Table III. A plot of the 


TABLE III.—REFLECTANCE AND CON- 
TRAST RATIO AS A FUNCTION OF rX. 


(Calculated from Eq. 3.) 


1 2 3 4 

Contrast 

HL Ratio = 

rx when H’ =|when H’ =] Col. 2 + 
0 0.8 Col. 3 

Ut poets & 0.4977 0.8258 0.6027 
DH itketoee 0.6610 0.8435 0.7836 
SS Ee each 0.7408 0.8566 0.8648 
Oh ta vaternr 0.7873 0.8661 0.9089 
Pe eieroe fh5 0.8172 0.8735 0.9353 
Granmortaeee 0.8375 0.8790 0.9528 
Ternatvae 0.8521. 0.8832 0.9647 
Sis amtiekee 0.8628 0.8867 0.9730 
VOR 0.8770 0.8915 0.9837 
LD artes ate .0.8854 0.8945 0.9898 
Wheres Arrays 0.8906 0.8964 0.9935 
QO elanrteete 0.8975 0.8990 0.9982 


rX and contrast ratio values gives 
the familiar curve in Fig. 2 wherein 
contrast ratio increases with film 
thickness rapidly at first and then 
approaches 1.00 or unity asymptoti- 
cally. This curve should apply to 
any paint regardless of formulation, 
provided its reflectivity is 0.900 and 
the backgrounds‘ are 0 and 0.800, 
and the equation of Kubelka and 
Munk correctly describes the be- 
havior of a film of that paint. Tests 
have shown that paints of the for- 
mula used in our hiding power work 
do follow the predictions of the 
equation within the limits of experi- 
mental error, at least in the regions 
above 0.75 reflectance. The corre- 
spondence can be shown by the 


_ methods used by Judd, wherein for 


various film thicknesses the film 
weights and film reflectances over 
black and over white backgrounds 
are determined, and the correspond- 


Ci! 
ja enests 
where: 
H the reflectance of the film, 


Ho = the reflectivity of the paint or 
reflectance of an infinite thick- 
ness of paint, 

H’' = the reflectance of the back- 

ground, 


rx (z- oz, Hs) 
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Pp => 


(Hite He) - (H'-z-)e STNG Ache eee 


ing rX values are computed. If the 
ratio of rX to film weight is constant 
over the range of film thicknesses, it 
is concluded that the equation is 
applicable. There is no assurance 
that the performance of all paints 


4For practical purposes, anything less than 
0.05 may be accepted as 0. 
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TABLE IV.—APPLICABILITY OF KUBELKA-MUNK EQUATION. 


Paint No. 1 Paint No. 2 
Reflectivity 0.931 Reflectivity 0.913 
B rx rx 
Contrast Film 7X Film Contrast Film rx Film 
Ratio Weight, g. Weight Ratio Weight, g. Weight 
0.972 0.1863 8.65 46.5 0.963 01353 712 52.6 
0.957 0.1490 6.93 46.6 0.957 0.1259 6.53 51.9 
0.943 0.1221 5.77 47.3 0.944 0.1077 5.63 52.4 
0.929 0.1072 5.02 46.9 0.923 0.0921 4.83 52.5 


will be predicted by the equation, 
and the agreement should be verified 
in any doubtful case. Data show- 
ing this correspondence for two 
paints are given in Table IV. 

To make practical use of the con- 
trast ratio curve it is necessary to 
substitute a practical weight (or 
thickness) scale for the rX scale. 
According to Eq. 2, W is directly 
proportional to thickness and conse- 
quently to rX in Fig. 2. By match- 
ing the rX values with definite 
values for W, it is possible to de- 
velop a family of curves, each of 
which represents a specific hiding 
power. 

Most of our tests were upon paints 
having the following characteristics: 

Per cent pigment by weight (wet), 25 


Wet to dry weight ratio, 1.4 
Approximate reflectivity, 0.900 


Using a 23-in. die, the K value in 
Eq. 2 for this system is 35.83. 
Then, for a paint of hiding power 
200 sq. ft. per pound of pigment, W 
becomes 35.83/200 or 0.1792 g. as 
the weight of dry paint. In this 
work a contrast ratio of 0.95 is used 
as the end point. According to Fig. 
2, the ’rX value for 0.95 contrast is 
5.8. By matching rX at zero and at 
5.8 with W values of 0 and 0.1792, the 
rX scale can be replaced with the 
more practical W scale, and the hid- 
ing curve for the value of 200 sq. ft. 
per pound becomes the curve of Fig. 
2. From this curve it is possible to 
determine the weight corresponding 
to any contrast ratio for the paint 
having the hiding of 200 sq. ft. per 
pound of pigment. Similarly, 
curves can be developed for any hid- 
ing power to show the contrast 
ratio- weight relationship.  Fi- 
nally, these curves can all be plotted 
on the same scale. The results of 


such a computation are given in 
part in Table V and fully illustrated 
in Fig. 3.5. The family of curves 
gives the loci of all combinations of 
contrast ratio and weight corre- 
sponding to any given hiding when 
measurements are made under the 


0.97 


If the contrast ratio is other thaz 
0.950 the chart introduces a sma; 
discrepancy between the indicate 
and the true hiding power. Th 


more the paint reflectivity deviate; 


from 0.900, the more important i 
becomes to make measurements a 
0.950 contrast ratio. However 
when the reflectivity falls within . 
few per cent of 0.900, the actu: 
error in measured hiding power me! 
be disregarded for most practices 
purposes. As an example, for ’ 
paint of reflectivity 0.870 and tru 
hiding power of 200 sq. ft. per Ib. 


0.96 


Hiding Power, 
sq. ft. per |b. 


0.95 


0.94 


Contrast Ratio 


0.93 


0.92 


0.08 : \ : 0.16 


0.18 0.20 0.22 


Weight of Dry Paint, g. 
Fig. 3.—Graphic Representation of Hiding Power Relationships. 


conditions of this test work. Con- 
versely, one condition of contrast 
and weight will designate the hiding. 


DISCUSSION OF THE GRAPHIC AID 


Figure 3 was constructed for use 
with paints of reflectivity 0.900, 
since that value was typical of the 
paints tested. When this chart is 
used for paints of reflectivity other 
than 0.900, the indicated hiding 
power value is exact only if the 
measured contrast ratio is 0.950. 


TABLE V.—CONTRAST Be WERE Rae eaee FOR VARIOUS, HIDING 


Weight of Dry Paint Corresponding to Various Hiding Values, g. 


Contrast rx 
Ratio 250 240 230 220 210 200 
0.980 9.15 0.226 0.236 0.246 0.257 0.269 0.283 
0.970 7.60 0.188 0.195 0.204 0.213 0.223 0.234 
0.960 6.60 0.163 0.170 Ontaae 0.185 0.194 0.204 
0.950 5.80 0.143 0.149 0.156 0.163 0.171 0.179 
0.940 5.25 0.130 0.135 0.141 0.147 0.154 0.162 
80 (TP1 72) ASTM BULLETIN 


Fig. 3 will show an indicated hiding) 
power of 203 sq. ft. per lb., if meas~ 
urements are made at 0.920 contrast 
ratio. To minimize this effect of re 

flectivity on the accuracy of meas-+ 
urement, it is important to controk 
film thickness through selection of 
spreaders, such that the measured 
contrast ratio will fall close to 0.950.) 


5 Upon development of the family of curves by; 
successive substitutions of weight values in thei 
term rX, each curve is found to correspond to ai 
different value of r. It should not, however,! 
be presumed that r by itself is a measure 0 
hiding power. In the Kubelka-Munk equation 
defining reflectivity 2, 
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ies = ete 
i ne is 


where for white substances s is a specific non-+ 
selective constant of the medium and is a measur 
of the ability of the medium to absorb light. 
Consider one paint film of reflectivity Hi and 
constants 7 and si, and a second paint film of| 
reflectivity Hz and constants r2 = mn and 9» + 
si. Hz cannot then be, equal to Ai. Since in 
Eq. 3 reflectance is shown to be dependent on 
Ho as well as on r, it follows that equal thick- 
nesses of the two media cannot exhibit the same 
reflectance. 
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‘Figure 4 illustrates an experiment 


ade specifically to test the con- . 


ast ratio chart and incidentally the 
alidity of the application of the 
cubelka-Munk equation to this 
ype of coating. Using two paints 
f different hiding powers, films were 
sread in various thicknesses so as 
) develop contrast ratios between 
90 and 0.96, and the contrast 
atio - weight relationships were 
lotted on a chart developed by the 
revious procedure. The _ experi- 
1entally determined values are re- 
ited in the manner predicted by the 
hart. 


The reproducibility of the method - 


; illustrated by the data of Table 
‘I in which are detailed the results 


TABLE VI.—REPRODUCIBILITY OF 
RESULTS. 


Hiding Deviation | Hiding Power. 


Dest Power, from Expressed as 
: sq. ft. Average, Per Cent of 
per lb. |sq. ft. per lb.|Average Value 

aa 215 3.3 101.6 
eS 217 5.3 102.5 

By 3... 214 2.3 $01.1 7 
lon 4.8 216 4.3 102.0 
yO... 210 1.7 99.2 

a Gf 209 2.7 98.7 
7: 210 = INE 99.2 

eo. 8... 209 2.7 98.7 

oy 9... 210 wa 99 .2 

o: 10... 208 3.7 98.3 

ab ae 208 3.¢ 98.3 

o. 12 207 4.7 97.8 

o. 13 212 0.3 100.1 

o. 14 213 1.3 100.6 

0. 15 212 0.3 100.1 

o. 16 217 oT 102.5 


f 16 determinations on a single 
aint. The maximum and mini- 
tum values differ by less than 9 
arts in 200. 


CoNCLUSION 


The hiding procedure discussed in 
his paper combines simple but pre- 


0.95 


Contrast Ratio 


: HAE 


0.91 


0.08 


Tw 
TM 


V 


0a. 


0.16 


230 220 210 200 190 180 
a 


AZ, 


0.18 020 022 0.24 0.26 


Weight of Dry Paint, g. 


Fig. 4.—Experimental Verification of Graphic Method for Determination of Hiding 
Power. 


cise instrumentation and graphic 
interpretation of the data into a 
method which has been very useful 
in control and research work where 
a large number of routine deter- 
minations are required. The pro- 
cedure may be varied in many ways 
to be made applicable to a number 
of conditions. 
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Discussion of Paper on Magnesium Sulfate Soundness Tests’ 


Mr. F. L. Muara? (by letter).—The 
uper by Delmar L. Bloem is very 
mely in view of the fact that many 
boratories have been using the one-day 
rcle in performing either magnesium 
fate or sodium sulfate tests. Such 
cycle provides a drying period of ap- 
‘oximately 63 hr. In November, 
J47, the Concrete and Soils Labora- 
ry of the North Atlantic Division of 


1 Delmar L. Bloem, ‘‘Effect of Drying Time on 
esults of Magnesium Sulfate Soundness Tests,” 
3TM Bouuietin, No. 152, May, 1948, p. 76. 

2 Engineer-in- -Charg e, U. 8. Conerete "and Soils 
uboratory of the North Atlantic Division, Corps 
Engineers, Ithaca, N. Y. 
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the Corps of Engineers received results 
of magnesium sulfate soundness tests 
from two other laboratories on samples 
of sand which had previously been 
tested at the North Atlantic Division 
Laboratory. The losses obtained on the 
same sand by the three laboratories 
were approximately 5, 10, and 15 per 
cent, respectively. 

In order to determine the cause of the 
wide variation in the results obtained 
by the three laboratories, a cooperative 
magnesium sulfate test was proposed 
by the North Atlantic Division Labora- 
tory in December, 1947. The labora- 
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tories which participated in the cooper- 
ative test were: Concrete Research Di- 
vision, Waterways Experiment Station, 
Vicksburg, Mississippi; Ohio River 
Division Laboratory, Corps of Engi- 
neers, Mariemont, Ohio; The National 
Sand and Gravel Association, Wash- 
ington, D. C.; and the North Atlantic 
Division Laboratory, Corps of Engi- 
neers, Ithaca, N. Y. Each laboratory 
was furnished a sample of the sand and 
requested to run one test in the usual 
manner, that is, with a drying time of 


_ approximately 63 hr., and to run a sec- 


ond test drying the sample to constant. 


(TP173) 81 


weight after each cycle. The results ob- 
tained by the four laboratories are given’ 
in Table I. 


TABLE I. 


Time 
of Loss of 
after | Dry- 
ing, 
cycles} hr. 


Loss 
after | Ratio 
5 of 


Name Ts cycles | Losses 
Ohio River 
Division 

Labora- 
HOTY = Scie 31 
National 
Sand and 
Gravel As- 
sociation 
Labora- 
BOL 6 ces 
Concrete 
Research 
Division, 
Water- 
ways Ex- 
periment 
Station. ..] 31 
North At- 
lantic Di- 
vision Lab- 
oratory...| 30 


7.0 2.35 


30.5 |-12.3 | 6.5 | 5.3 | 2.40 


14.5 | 7.25 5.1 


16.4 | 6.0 15.6 | 1.05 


There is good agreement in the losses 
- obtained when the samples were dried 
for approximately 303 hr. In the 63- 
_hr. drying time the losses were less than 
one-half of those obtained in the longer 
period except in the result obtained at 
the North Atlantic Division Labora- 
tory in which the loss after 6 hr. was 
approximately 95 per cent of the loss 
obtained after drying for 30 hr. This 
relatively high loss is probably due to 
two factors, the use of wire mesh bas- 
kets, approximately 3 in. in diameter, 
and to the use of an oven equipped with 
a blower and a chimney which keeps the 
air in rapid circulation and expels the 
moisture-laden air from the oven. It 
is believed that the results of this co- 
operative test substantiate Mr. Bloem’s 
principal conclusion, namely, that to 
obtain accurate and consistent results 
from the magnesium sulfate soundness 
tests the samples must be dried to con- 
stant weight. 


Mr. Herpert F. Keira? (by letter). . 


The paper by Mr. Bloem presents 
some interesting information regarding 
the effect of drying time on the results of 
magnesium sulfate soundness test when 
applied to natural sands. In general, 
his results confirm earlier work by other 
investigators showing that prolonged 
drying causes greater losses than are 
normally encountered where the testing 
procedure completes one cycle of immer- 
‘sion and drying in 24 hr. total period. 
The conclusions which Mr. Bloem draws 
from his observations, that unless pro- 
longed drying periods are instituted 
soundness results are not reliable, seem 
open to serious objections. 

In view of the fact that some confu- 
sion exists in the minds of testing engi- 
neers regarding the variations in condi- 
tions when conducting the soundness 


3 Consulting Chemist, Perrysburg, Ohio. 
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tests, I would like to call attention to 
certain factors that might be contribut- 
ing to the effect of the drying time, as 
reported. - The list of references in Mr. 
Bloem’s paper includes the paper which 
Leo V. Garrity and I presented before 
the Highway Research Board in Decem- 
ber, 1935.3 On page 252 of this article, 
as printed in the Proceedings, we showed 
the effect of protracted drying periods 
on both natural and stone sands when 
subjected to immersion cycles in dis- 
tilled water instead of the usual saturated 
solution of sodium sulfate or magnesium 
sulfate. We obtained losses with as 
much variation between the 4 and 48- 
hr. drying periods as Mr. Bloem did using 
the saturated magnesium sulfate under 
the regular conditions of test. This 
indicates very strongly that the drying 
period is an added destructive feature 
beyond: the crystallization action we 
normally expect to be doing the damage. 

I have yet to be convinced that drying 
to actual constant weight is an ex- 
tremely important matter in our sound- 
ness tests. It is probably not generally 
recognized that the last small losses in 
weight with prolonged drying are not 
due to the removal of liquid water from 
the solution in the aggregate at all, but 
are quite certainly the water of hydra- 
tion in the crystal phase or phases 
present during the conditions in that 
stage of the drying process. Consider, 
for example, the use of epsom salts for 
making the magnesium sulfate solution, 
the epsom salts being the hepta-hydrate 
form of magnesium sulfate. According 
to the chemical literature, such as the 
quotations made on pages 253 and 254 
of the Garrity and Kriege paper,’ re- 
ferred to by Mr. Bloem, the full loss of 
the water of crystallization does not 
occur until a temperature of 200 C. 
(392 F.) is reached and maintained for 
some time. The usual chemical tables 
show that epsom salt loses up to six 
molecules of water at 150 C. (300 F.), 
and the seventh at 200 C. (390 F.). 


. Neither of these temperatures is reached 


by the oven temperature required for 
the A.S.T.M. test method, namely, 105 
to 110 C. (221 to 230 F.). (In the case 
of sodium sulfate solution, for the alter- 
nature procedure, the anhydrate is 
formed from the deca-hydrate at, the 
low temperature of 32.4 C. (90.3 F.), and 
hence is completely dehydrated in the 
standard procedure.) Therefore, a 
slight but continued loss can be ex- 
pected to occur from the hepta-hydrate 
and the mono-hydrate forms over a very 
considerable period at these lower tem- 
peratures, probably considerably longer 
than the 30 hr. which Mr. Bloem used in 
his tests. It is extremely doubtful that 

4L. V. Garrity and H. F. Kriege, ‘‘Studies of 


Accelerated- Soundness Tests,’ Proceedings, 
Highway Research Board, p. 237 (1935). 
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be postponed again. 


4 


e 


any advantage is gained by the com 
plete dehydration of the magnesium 
sulfate, if that were possible, since it i; 
surely restored to the hepta-hydrat, 
form as soon as it is immersed in th 
solution again. 

The so-called constant-weight attain: 
ment is rather a joker anyhow in testing 
of this sort, since it is a matter of rela, 
tivity almost altogether, depending 
upon the accuracy of the balance usex 
with the weight of the sample requires 
and the patience of the operator 
Obviously every time a sample 4 
handled, some loss is likely to ocew 
which would show up as a real differenes 
in weight, and thus the attainment o» 
the apparent “constant weight”? wouls 


One quite serious effect of prolonges 
drying was shown by Garrity and Kriega 
on pages 251 and 252 of the paper re: 
ferred to above. It was shown thaq 
prolonged drying up to 48 hr. has a pro 
found effect destructively on fine aggre: 
gate, both of natural and prepared lime: 
stone sands, when the immersion liquid 
is distilled water instead of any of these 
accelerated soundness salts. The 
amount of loss after 48 hr. of drying at 
105 to 110 C., compared with the 4-hr‘ 
drying loss, was from 1!/2 to 21/2 times 
as great. Also the loss obtained after 
immersion in distilled water and drying 
for 48 hr. was greater than the loss 
obtained with either magnesium o* 
sodium sulfate solutions in the standare 
procedure with 4 hr. of drying. Evi 
dently, this prolonged drying is a serious 
and dangerous disturbing element in the 
test procedure, since it produces suffi 
ciently destructive action on gooc 
material to indicate it as being unsounc: 
for use according to most specifications: 


The foregoing is not an entirely new 
thought, but has been substantiated im 
other respects. For example, the modi- 
fied abrasion loss for prepared aggre 
gates can be affected seriously by th 
length or temperature of the drying 
period before the aggregate is placed ir 
the abrasion machine. I would ques 
tion seriously the desirability of adding a 
24-hr. drying cycle to the usual amount 
required in preparing an abrasion chargé; 
for this test just in order to make the 
test more severe. By the same token, 
it is not desirable to alter the test pro- 
cedure by a prolonged drying period just 
to make the soundness test more severe. 
In fact, if that end is desired, there are 
other modifications of the procedur 
which could more easily be made, sue 
as the evacuation in the immersing solu- 
tion, maintaining the salt solution a 
higher temperatures than 70 F., ete. 
which would increase the severity of th 
test without question. 

Another important item against pro 
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ving the drying period beyond 4 to 6 
is a serious increase in the time ele- 
nt. Soundness tests take long 
ugh as they are now, without dou- 
ig that time element as would be the 
e with the 30-hr. drying period. 


\ great deal of information has been 
uired by laboratories all over the 
mtry checking their aggregates 
inst the soundness test procedures 
provided by A.S.T.M. and other 
anizations. In most cases, the 4 to 
r. drying period has been used. To 
ar the results of the soundness test 
terially would be a disturbing matter. 
a case in a slightly different field, 
n thinking of a meeting of Committee 
) on Concrete and Concrete Agegre- 
es some years ago where the standard 
thod of determining the dry-rodded 
ght was under discussion. One of 
- subcommittee members presented 
a showing what resulted when the 
mber of roddings per layer in the 
ndard container was increased from 
specified 25 to 50, 75, and 100 rod- 
gs. Similar comparison was made 
h the jolted or jigged method of com- 
tion for the usual 25 joltings, or with 
75, and 100 joltings. In every case 
greater number of roddings or jolt- 
S increase the compaction of the 
regate in the container. It was 
nediately proposed by the members 
sent to disregard these values for the 
ple reason that almost everyone had 
ind of data on the 25 unit roddings-or 
ings, and no one wanted to have 
se impressions disturbed by some 
er condition, even though it was 
nediately recognized that full com- 
tion was not obtained by the condi- 
1s of the standard test procedure. 
(r. Bloem states that the soundness 
; conducted with 6'/.-hr. drying 
le is a probable cause for inaccuracies 
est results, and yet his own figures 
not support this statement. That 
vithin the group of triplicate samples, 
losses were practically as consistent 
the 6'/.-hr. drying series as for the 
/,-hr. drying series. The statement 
also made that the largest losses 
urring in the larger sizes were due to 
fact that they dried out more readily 
n did the smaller sizes. While that 
y be true, it is also possible that the 
erality “the longer the chain, the 
‘e often a weak link will occur’? may 
ly. Surely this is the case with the 
ing of coarse aggregates, and there is 
cely any reason to believe that the 
alters abruptly when we drop be- 
the No. 4 sieve size and deal with 
aggregates. I think it is well for 


*’ present. 


' the reader to keep in mind that the tests 


were run on fine aggregates only, 


though some of the deductions and | 


statements are sufficiently general to 
include coarse aggregates in accelerated 
soundness tests, as well. 


In conclusion, I should like to compli- 
ment Mr. Bloem on his work, and to 
state my agreement with his thesis in 
calling attention to the importance of 
the drying period. However, I would 
suggest that we use his information, 
which is in confirmation of earlier work, 
to help fix the length of drying cycle to 
va specified time, as well as condition, and 
not make it any longer than it is at 
The addition of a new de- 
structive factor, such as prolonged dry- 
ing periods produce, is neither an im- 
provement nor a simplification of our 
accelerated soundness procedure. 


Mr. D. L. Buorm (authors closure, by 
letter) —The author wishes to apologize 
for not having given proper recognition 
to the fact that the tests reported were 
part of a cooperative investigation in 
which the laboratories mentioned by 
Mr. Meara took part. The omission 
was entirely unintentional and the 
author is grateful to Mr. Meara for 
supplying the additional corroborative 
data from the three other laboratories. 

From Mr. Kriege’s discussion it ap- 
pears that the author’s failure to state 
clearly his purpose in writing this paper 
has led to some confusion regarding the 
original intent. Although Tentative 
Method C 885 can well bear examination 
for possible revision and improvement, 
the object of this paper was merely to 
point out a few of the many sources of 
error which arise when the present 
method is not followed to the letter. 

Mr. Kriege’s statement that drying to 
constant weight probably is unnecessary 
may be true within limits. On the other 
hand, some reproducible end point in 
the drying cycle must be established if 
consistent results are to be obtained. I 
do not believe that Mr. Kriege’s idea of 
establishing a fixed drying time would 
solve the problem. The drying effi- 
ciency of an oven is affected by too 
many variables other than temperature 


’ to permit assuming that the degree of 


drying would be assured by merely fix- 
ing the number of hours the samples 
must remain in the oven. The size of 
the oven, the source of heat used (elec- 
tricity or gas), type of circulation (con- 
vection or forced draft), and heat- 
producing capacity are some of the vari- 


'5 Tentative Method of Test for Soundness of 
Aggregates by Use of Sodium Sulfate or Mag- 
nesium Sulfate (C88-46T), 1946 Book of 
A.S.T,M. Standards, Part II, p. 1400. 
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ables not taken into account when limi- 
tations are placed only on temperature 
and time. 

It is true, as Mr. Kriege states, that, 
at the temperatures used in this test, 
magnesium sulfate is not reduced to the 
anhydrous form, but still contains some 
water of hydration. This in itself is not 
important. What is important is that 
all the salt be reduced to the same com- 
position during drying and none of it be 
allowed to remain in the form of higher 
hydrates. Since the destructiveness of 
the test depends principally upon the 
increase in volume of the salt upon 
hydrating, it would appear that failure 
to dehydrate the salt to the lowest form 
possible for the conditions specified 
would reduce the severity of the test. 

It seems apparent from Table II of ~ 
the original paper that very little of the 
salt had been reduced to the low hydrate 
form in the first 63 hr. of drying. The 
150 g. of water removed from twelve 
100-g. samples of sand in the period 
from 63 to 24 hr. is equivalent to the 
loss of 6 molecules of water from over 
340 g. of the heptahydrate salt. Since it 
is unlikely that there was this much salt 
on the samples when removed from solu- 
tion, there was probably a considerable 
amount of free water present even after 
62 hr, in the oven. This free water (as 
well as the excess volume of the hy- 
drated crystals over that of the lower. 
hydrate forms) occupied pore space in 
the aggregate which could otherwise 
have been filled with solution during the 
next soaking cycle. The amount of salt 
in the pore spaces during later cycles 
was thereby reduced below the amount 
which would have been present if ade- 
quate drying had taken place and hence 
the destructiveness of the test was also 
reduced. 

Mr. Kriege cites the good agreement 
in results among tests dried 63 hr. as an 
indication that the establishment of a 
fixed drying period would result in good 
agreement between individual tests. 
This is probably true within the limita-~ 
tions of the tests reported, that is, all 
samples treated identically within the 
same laboratory. I do not believe it 
follows that samples tested in different 
laboratories and dried in different ovens 
for the same period of time would give 
the same results. As shown elsewhere 
(see Table I of discussion by Mr. F. L. 
Meara) losses for other samples of the 
same sand as used by the author, tested 
by four different laboratories and dried 
for 6 to 73 hr., varied from 5.1 per cent 
to 15.6 per cent. Differences in oven 
drying efficiency are believed to be the 
principal cause of the wide variation. 
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A Means of Determining the Hardness of Wood and 
Modified Woods Over a Broad Specific Gravity Range 


By Richard C. Weatherwax,’ E. C. O. Erickson," and Alfred J. Stamm’ 


Bete the course 
of evaluating modified woods at 
the Forest Products Laboratory for 
decking purposes, the need arose 
for a method of test to measure the 
range of hardness shown by such 
diverse materials as normal wood 
over its complete specific gravity 
range, resin-treated dimensionally 
stabilized wood ranging from impreg 
(2, 16)? with specific gravities in 
some cases as low as 0.3 to compreg 
(2,17) with specific gravities as 
high as 1.36, and untreated com- 
pressed wood, staypak (14), with 
specific gravities from 1.2 to 1.4. 
The standard American Society 
of Testing Materials ball-hardness 
test, which consists in determining 
the load required to embed a ball 
with a diameter of 0.444 in. to a 
depth of half that diameter, is 
suitable for normal woods (1, 10), 
but at higher specific gravities 
the method becomes less selective. 
In addition, it causes the 6-in. 
long test specimens of impregnated 
and highly compressed ‘woods to 
split before full penetration is 
reached. On larger specimens of 


densified wood, it displaces the wood . 


laterally around the tool, and the 
shoulder thus formed prevents full 
penetration. The method is, conse- 
quently, unsuitable for compreg 
and staypak. 

Before conducting the tests 
covered by this investigation, avail- 
able literature was searched to 
determine whether any established 
hardness tests for normal wood 
could be adapted as a hardness 
test for densified woods. The old 
German standard hardness test for 
wood (DIN, DVM C 32011) was a 
Brinell test using a 10-mm. di- 
ameter ball with a 10-kg. load for 
softwoods, a 50-kg. load for average 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address al] communica- 
tions to A.S.T. Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 
1 Forest Products Laboratory, Forest Service, 
U. 8, Department of Agriculture, maintained at 
Madison, Wis., in cooperation with the Uni- 
versity of Wisconsin. 
2 The boldface numbers in parentheses refer 
to the list of references appended to this paper. 
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* the maximum hardness. 
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Fig. 1.—Rockwell -““M” Hardness—Spe- 
cific Gravity Relationship of Treated 
Cottonwood Laminates. 


specific gravity wood, and a 100-kg. 
load for hardwoods (12). The hard- 
ness was recorded as an inverse 
function of the penetration. This 
method proved unsatisfactory, 
chiefly because three different 
load scales had to be used. In 
1906 Janka (8) described the test 
that has since been adopted as an 
A.S.T.M. standard for the hardness 
of wood.* Voluminous data have 
since been recorded for normal 
woods (9, 10). 

This test has been criticized 


because of the side stresses present 


when the ball reaches maximum 
penetration (12). As a_ result, 
methods were developed using larger 
balls, 25.466 and 31.831 mm. in 
diameter, that penetrated to a depth 
of 2.5 and 2.0 mm., respectively, 
to give a contact area of 2.0 sq. cm. 
(13). This was done in an attempt 
to obtain the maximum. load per 
unit area for all woods, and hence 
No at- 


* Standard Methods of Testing Small Clear 
Specimens of Timber (D 143 — 27), yo Book of 
A.§8.T.M. Standards, Part II, p. 774 
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- mum-hardness value per square: 


_cent phenolic resin plotted against 


‘creasing hardness with ue 


tempt was made to extend the tests 
to woods with specific gravities 
above 0.88. A similar test was, 
developed using a 30-mm. diameter 
ball (7). “With a penetrator of thisi 
diameter, the approximate maxi- 


centimeter was obtained at 1.1-mm. 
penetration, whereas the maximu 
value for many woods using the 
present A.8.T.M. standard method 
was found to occur at 0.77-mm. 
penetration. An attempt to meas- 
ure the hardness of wood with 
rectangular tools has also been 
made (6), but with relatively little 
success. 


PRELIMINARY TESTS 


Preliminary tests were made by: 
Liska at the Forest Products; 
Laboratory to determine whether: 
the Rockwell test using the ‘“M’’ 
scale, which has been satisfactorily 
used for paper-base laminates (3,) 
4), or other combinations of load: 
and penetrator, could be used for 
normal wood. Hardness tests on 
normal wood ranging in specifi¢ 
gravity from 0.35 to 0.75 with both: 
1/, and 1/s-in. diameter balls and 
various constant loads gave hard- 
ness-specific gravity curves with 
decreasing hardness increments per 
specific gravity increment with in- 
creasing specific gravity. The 
curvature is more pronounced and 
is the reverse of that obtained with 
the standard A.S.T.M. test.? The 
test proved to be too sensitive in 
the low specific gravity range and 
not sufficiently sensitive in the 
higher range. More than one tool 
or load would have to be used to 
cover properly just the range of 
normal woods. 

Figure 1 shows currently deter- 
mined Rockwell ‘“M’” hardness 
values for modified cottonwood 
laminates containing about 33 per 


the specific gravity of the wood. 
These data indicate a trend of in-+ 


specific gravity, although the range 
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Fig. 2.—Hardness Test of Maple Impreg Showing Modified A.S.T.M. Hard- 
ness Tool and Method of Observing Penetration. 


hardness values obtained for 
y specific gravity is quite large. 
1e Rockwell ‘‘“M”’ scale hardness 
st cannot be used on normal 
ods of medium or low specific 
avity, however, because the ball 
netrator indents beyond the range 
the apparatus. 


Moputus Mb&asuRE- 


MENTS 


\RDNESS 


None of the foregoing tests proved 
itable for determining the hard- 
ss of wood over the full normal- 
od plus modified-wood range. 
a further attempt to find such a 
tthod, the collar was removed 
m. the 0.444-in. diameter ball used 
the standard A.S.T.M. hardness 
t? for normal wood. Measure- 
mts were made of the penetra- 
n, with an accuracy of 0.001 in., 
der increasing loads in a hy- 
wulic testing machine, in which 
> load was applied at the uniform 
e of 0.02 in. per min. (Fig. 2). 
e load and the penetration were 
1ultaneously read at convenient 
ervals. When the applied load 
is plotted against the penetration, 
or 2mr times the penetration 
here r is the radius of the ball), 
ich gives the curved surface of 
1etration, a linear relationship is 
tained over the major part of the 
we of test. This is shown in 
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Fig. 3 for balsa and for high-density 
birch staypak. . The hardness can 
be expressed in terms of the slope 
of this straight line: 


tee Biri tS, 

where, Hy, is the expression for 
load per unit of spherical area of 
penetration expressed in pounds 
per square inch. The hardness 


determined this way can thus be 
called a ‘‘hardness modulus,” and 
the subscript M in the symbol dis- 
tinguishes the value from the normal 
A.S.T.M. hardness. 


PREPARATION OF SPECIMENS 


All laminated specimens were 
made of 4-,149-,or 4,-in. veneers, 
assembled with a representative 
hot-press phenolic-resin glue, and 
cured under sufficient, pressure to 
obtain the desired specific gravity. 
The bonding resin was cured in the 
case of the untreated specimens 
for 80 min. at 315 F., the staypaks 
for 20 min. at 340 F. (14), and the 
impreg, semicompreg, and compreg 
for 30 min. at 315 F. (16, 17).. The 
resin-treated wood was impregnated 
either with a water-soluble, dimen- 
sion-stabilizing, phenolic resin (2) 
by standard methods (16) to various 
resin contents, or with urea-resin- 
forming materials (11). 

Sulfur-treated panels were made 
by soaking individual sheets of 
veneer in melted sulfur at 262 to 
293 F. for 20 min. The veneer 
surfaces were scraped clean, and the 
panel assembled with a hot-press 
phenolic-resin glue. 

Metal-impregnated birch and 
Douglas fir samples were prepared 
by treating 1-in. veneer in an auto- 
clave at 230 F. with the alloy 
“‘Cerrobase,’’ which has a melting 
point of 160 F. A vacuum of 27 


Load, Ib. 


0.05 


007 #8009 Oll Oz? 
Penetration, in. 


Fig. 3.—Typical Load-Penetration Curves for Balsa (Specific Gravity 0.307) and for 
Birch Staypak (Specific Gravity 1.36). 
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in. of mercury was pulled and held 
for 2 hr. and was followed by 200 
psi. air pressure for 1 hr. The 
surfaces were cleansed of excess 
metal, and the panel assembled by 
use of a hot-press phenolic-resin 
glue. 4 
Staybwood samples were prepared 
by heating individual plies for 3 
min. under the surface of liquid 
Cerrobase. To obtain about 20 
per cent antishrink efficiency (A.S. 
E.), the temperature was held at 
482 to 500 F.; and for 40 per cent 
efficiency (A.S.E.), at 563 to 581 F. 


CIS): 


Discussion oF HARDNESS- 
Moputus Trsts 


Effect of Sample Thickness and Mois- 
ture Content on the Hardness 
Modulus; 


To determine the effect of sample 
thickness on Hy, matched samples 
of yellow birch and of Eastern white 
pine of varying thickness from 
0.090 in. to 1.006 in. were tested 
following conditioning at 75 F. and 
50 per cent relative humidity. It 
was found that above 0.2 5 in., 
thickness had no effect on Hy. 
To provide for an adequate safety 
factor, all other samples were made 
at least 14 in. thick. 

A few tests were made to obtain 
the hardness modulus of yellow 
birch and Eastern white pine at 
four different moisture contents to 
determine the effect of moisture 
upon the hardness modulus., The 
limited data obtained indicate that 
a correction substantially equal to 
that recommended for adjusting 
side-hardness values obtained on 
standard size specimens® for varia- 
tion in moisture content (1) can 
be used. All other specimens in 
this series of tests were conditioned 
to weight equilibrium at the same 
relative humidity (50 per cent) in 
order to obviate the adjustment of 
results for differences in moisture 
content. 


Effect of Species, Specific Gravity, 
and Resin Content Upon the Hard- 
ness Modulus: 


The hardness modulus of eleven 
different species of untreated wood, 
both normal and compressed, are 
plotted in Fig. 4 against the specific 
gravity. Table I gives the corre- 
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Resin Hardness 
Material Specific Content, Load, Penetration, Modulus, 
Gravity® per centb lb. ¢ in, © , psi. 
Balsa. arcnivestonoforecte siete 0.13 0 19 0.0470. 
Basswood ccstes i. ccetnere ets 0.44 0 260 0.0950 
staypak. aya o emits 1.32 0 2200 0.0490 
PIMPLE Mon, a leu eeteky rsieks 0.49 37 100 0.0291 
QOTDL OR ris pictsieuateruintaeets 1.36 37 1000 0.0154 
Birch; yellowance-enie sere 0.61 0 500 0.0950 
staypak on. eee ene 1.36 0 4400 0.0720 
IMprO Ry) eee en 0.79 39 400 0.0390 
COMPTON. oe te ees 1,30 09 1000 0.0191 
Cottonwood............ 0.50 0 350 0.0532 
Staypalkcce. ss asec te 1.33 0 2120 0.0400 
LMPKER es cele 0.64 33 656 0.1000 
COMPLE Ss, eiyict evs ake ets 1.31 33 2437 0.0400 
Dow gles tir eetrcen ere 0.60 0 180 0.0500 
Stay pales oiiestes.edcleiers 1.32 0 2400 0.0581 
WMPTOS hey ek aes 0.67 36 182 0.0400 
GODIPTOL ss he bela siete vind 1.35 36 2000 0.0280 
Elm, rock. . 0.53 ’ 0 560 0.1690 
staypack... 1.33 0 4000. 0.0800 
impreg..... 0.61 33 500 0.0950 
Compressed eck ae 1.24 33 3000 0.0560 
Maple; sugar............ 0.70 0 200 0.0260 
stay paleisnare=« crores 1.33 0 4400 0.0730 
TM PVE Ran corsa ory eee 0.78 31 , 1400 0.0910 
(Lopenharieitn Saaremaa co ne 1.28 31 3200 0.0560 
Pine, Eastern white...... 0.39 0 100 0.0480 
Poplar, yellow.......... 0.45 0 100 0.0443 
Stay Dale... :, «avec mene 1.30 0 1000 0.0253 
LOODTE SO. sisrey ote oss avavetare 0.50 35 100 0.0321 
COMUDTOR. 65. Packie mle oe 1.28 35 1000 0.0201 
Sitkaispruce... 1. cevnes 0.38 0 100 0.0503 
Stay Dales tec. winners 1.30 0 1000 0.0242 
IMDPELA Aste oe eesetere 0.46 35 100 0.0391 
COMPOS shcials aarcvew a acare 1.36 35 1000 0.0146 
OBIE aac rreetcmemmeree mies 0.62 0 210 0.0500 


@ Based on weight and volume at test, following conditioning at 75 F. and 50 per cent relative humidity. 
» Impregnating-resin content based on dry weight of untreated veneer. _ . 
¢ Load and penetration increments that give linear load-penetration relationships. 


sponding data for a representative 
normal wood of each species, to- 
gether with data for impreg, com- 
preg, and staypak made from eight 
of the species. The data given in 


the table represent only one speci 
men having about the normal spe 
cific gravity, and in the case of resin 
treated wood, the normal resi 
content, in contrast to the figure 
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Fig. 4.—Hardness (2. m)—Specific Gravity Relationship of Three Species of Normal 
Wood and Eight Species of Untreated Modified Laminates. 
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Values Plotted in Fig.4 


0 Calculated Values of Hy =/1,000 6225 
© Calculated Values of Hy = 650 (20)°-650 
Curve frepresents Average Line Through 


(@) 
(@) Ol 02 03 0.4 
Specific Gravity 


Fig. 5.—Specific Gravity—Hardness (Hy) Relationship for Experimental Data and 
Calculated Values. 


nich give all of the data. Figure 
gives the same curve as that in 
g. 4 plotted over the normal- 
90d specific gravity range, to- 
ther with the calculated values 
r the hardness modulus obtained 
om the equation: 


Hu = 11,000G?-*........ (2) 


here G is the specific gravity of 
e wood. This same form of 
uation, with the same power of 
e specific gravity, is used for 
lating A.S.T.M. hardness with 
e specific gravity (10). 

Jélpe ste V10) CLA a eee (3) 

[Els BY CACO eae ar. (4) 


here H, is the tangential and H, 
e radial hardness (10). 

It is of interest to note that the 
irdness values obtained from Eqs. 
and 4 are in pounds, whereas 
q. 2 gives values in pounds per 
uare inch of curved contact sur- 
ce. If the average multiple con- 
ant of Eqs. 3 and 4 is divided by 
rh where h is equal to r, then 
e constant becomes 12,170, a 
ylue only 10.6 per cent higher 
an the constant used in Eq. 2. 
his means that the slope of the 
raight line used in obtaining 
odulus-of-hardness data must, in 
e case of normal wood, be prac- 
sally equal to the total load: to 
abed the ball to half its diameter, 
vided by the area of contact under 
is condition., The hardness modu- 
s; and the A.S.T.M. hardness 
lues are thus closely related over 
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the range in which the A.S.T.M. 
test applies. 

Equation 2 begins to deviate 
quite appreciably from the experi- 
mental values at specific gravities 
much above 0.8, or below 0.4. For 
example, Eq. 2 gives a hardness 
modulus of 21,600 psi. for wood 
with a specific gravity of 1.35. 
The. experimental value for staypak 
of this specific gravity is 37,000 psi. 
The calculated value is thus 41.6 
per cent too low. An equation of-a 


different form that fits the data 
over the whole specific gravity range 
much better is indicated below: ; 


The calculated value for the staypak 
with a specific gravity of 1.35 is 
36,300 psi. This varies from the 
experimental value by only 1.9 
per cent. Equation 5, moreover, 
represents the data better than 
does Eq. 2 in the low specific 
gravity range of balsa as is shown 
in Fig. 5. Equation 2 gives a 
hardness modulus of 460 psi. for 
balsa at 0.244 specific gravity. 
The experimental value is 720 psi. 
The calculated value is 36 per cent 
too low. Equation 5, however, 
gives 700 psi. at a specific gravity 
of 0.244, a value only 3 per cent 
too low. 

The individual test results plotted 
in Fig. 4 show considerable devia- 
tion from the average curve drawn 
through the points. Some of this 
difference is probably due to species 
and structural differences. It may 
be noted, also, that the majority 
of the maple, birch, elm, and 
cottonwood data are above the 
average curve, and the fir, spruce, 
poplar, and basswood data below. 
Figure 6 shows the better correla- 
tion that is obtained with a single 
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Fig. 6.—Hardness (Hm)—Specific Gravity Relationship of Untreated. Yellow Birch’ 
Laminates. 
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Fig. 7.—Hardness (Hw)—Specific Gravity Relationship of 
Untreated Douglas-Fir Laminates. 


species, yellow birch. This curve 
coincides well with the average 
curve for all of the species given in 
Fig. 4. The data for Douglas fir 
given in Fig. 7 also correlate well 
with the best average curve drawn 
through the points. This curve, 
however, is somewhat below the 
average curve for all of the species 
given in Fig. 4. The deviation for 
a specific gravity of 0.6 is 29 per 
cent; and for a specific gravity of 
1.35, it is 12 per cent. Even these 
differences are not too serious when 
it is desired to determine how many 
fold the hardness of wood is in- 
creased due to a certain degree of 
compression. For example, if it is 
desired to obtain the increase in 
hardness resulting from compress- 
ing wood with a specific gravity of 
0.6 to 1.35, a figure of 11.2-fold is 
obtained from the average curve 
for the eleven species given in 
Fig. 4, whereas a value of 138-fold 
is obtained from the curve for 
Douglas fir (Fig. 7), a deviation of 
_ 16 per cent. 
Figure 8 gives the relationship 
between hardness modulus and 
specific gravity for eight species of 
,wood treated with phenol-formal- 
dehyde and with urea-formaldehyde 
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resins in concentrations ranging 
from 9 to 64 per cent for the phenolic 
resin and from 9 to 35 per cent for 
the urea resin. The hardness 
modulus was affected but slightly 
by the nature of the resin, but 
increased with an increase in resin 
content. Differences due to varying 
resin contents are, in general, no 
greater than differences due to 
species. For this reason, it seems 
justified to group all of the species 
and resin contents as has been done 
in Fig. 8. The equation of the 
same type as Eq. 5 that best fits 
all of the data is: 


Hur = 650(22.5)¢ — 650...... (6) 


The subscript 7 indicates that the 
hardness modulus is for treated 
wood. From Eqs. 5 and 6 it can 
be shown that the average resin 
content increases the hardness by 
12 per cent; but considering the 
different species separately, in- 
creases in hardness modulus due 
to the resin range from 14 to 24 
per cent. Compreg with a specific 
gravity the same as that of staypak 
should thus be about 14 fo 24 
per cent harder than the staypak. 
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Fig. 8.—Hardness (Hy)—Specific Gravity Relationship of Eight 
Species of Modified Laminates Treated with Phenol-Formalde- 
hyde or Dimethylol Urea Resins. 


Specific Gravity 


Hardness Modulus of Other Modifie 
Woods, Wood-base Laminates, an 
Soft Metals: 


A limited number of tests were! 
made on other forms of treated: 
wood, the wood impregnants alone, 
a hydrolyzed wood plastic (5), 2: 
high-strength resin-treated paper 
laminate (papreg) (3), a fabric: 
laminate, and several soft metals: 
in order to determine the variation 
in hardness modulus between these 
various materials. These values: 
are given in Table II. 


Heating wood to high tempera- 
tures to form staybwood seems to: 
increase the hardness modulus 
slightly when comparing staybwood 
and normal wood of the same 
specific gravity. The making of 
staybwood, however, significantly 
decreases the specific gravity (15). 
Hence from a practical standpoint, 
there ‘is no increase in hardness. 


Neither the phenol nor the urea- 
formaldehyde cast resins used were 
resins designed for casting purposes, 
but were resins used in the water- 
soluble form for treating wood. 
They are included to show the con- 
tributing effect of the resins used 
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BLE Il.—HARDNESS MODULUS OF IMPREGNATING AGENTS, MODIFIE 
DROLYZED-WOOD PLASTIC, lah eee ee LAMINATES, AND ‘Sort 


Material Specific 


Gravity. 


ybwood 
irch 
(20 per cent ASE) 
(46 per cent ASEb)................ 
Jouglas fir ; 


a rn eer ay 


ric-base laminate............-.0006 37 
yer-base laminate (papreg)........... 

eERCCASE) iy ohm Moe a ee trae hee 00 
fur filled 

SMLO WADING: c/Settesisvciete evel eee coe 98 
BIS LAR IT tame Meteora urek chke lek eesioks bre 30 
robase filled 

BON aD hiarra 2 cir acs ee ah antio ewe 31 
BOM DIAS HITE Actaainle aie loie ine derecaeaune Se 14 


minum (rolled sheet)............... 
aper (rolled sheet) «6. ces6 6 aes one os 
iss (rolled sheet) 


COONUTW HO NEHHHRHOO OO 
arts x 
_ 


Load, Penetration, Hardness 
Ib.2 in, Modulus, psi. 
800 0.1003 5 720 
600 0.0810 5 310 
400 0.1050 2 730 
400 0.1140 2 520 
300 0.0081 26 550 
100 0.0284 2 520 
500 0.0082 43 700 
640 0.0100 45 900 
496 0.0100 35 600 
200 0.0073 19 640 
800 0.0580 9 820 
700 0.0560 8 960 
500 0.0330 10 870 
1000 0.0375 19 120 
710 0.0100 50 900 
1280 0.0100 91 700 
1820 0.0100 130 500 


Load and penetration increments that give linear load-penetration relationships. 
’ Heated under conditions that give indicated antishrink efficiency. 


treating and should not be used 
r comparing casting resins. 
Hydrolyzed-wood plastics and the 
er-base and paper-base laminates 
ve high hardness values com- 
rable with those for compreg and 
uypak. 

Filling the void capillary structure 
wood with sulfur, which itself is 
nsiderably harder than wood, 
ereases the hardness of wood 
mificantly, but far short of the 
1aount obtained by compressing 
e wood to the same _ specific 
avity. Likewise, treating wood 
th a molten metal (Cerrobase) 
ereases the hardness significantly. 
1e specific gravity increase is, 
wever, far greater than that 
quired to obtain the same hardness 
- compression. 

It is interesting that ordinary 
lled-sheet aluminum has about 
e same hardness as compreg with 
specific gravity of 1.4, although the 
minum is almost twice as dense. 
1e other sheet metals, tested, 
though considerably harder than 
mpreg, have considerably lower 
ecific hardness, that is, the hard- 
ss divided by the specific gravity. 


SUMMARY 
A modified A:S.T.M. hardness 


test has been developed that can 
be used for woods ranging in specific 
gravity from that of balsa (as low 
as 0.07) to that of compreg and 
staypak (as high as 1.4). The 
values are reported in terms of the 


‘slope of the load-surface of contact 


relationship, which is linear over a 
large range, and are expressed in 
pounds per square inch., Over the 
normal-wood specific gravity range, 
the hardness modulus, Hy, may be 
expressed in terms of the specific 
gravity G as follows: 


Hu = 11,000G?.*5 


Over the normal-wood plus un- 
treated modified-wood specific 
gravity range the hardness modulus 
can be better expressed by the 
equation: 


Hu = 650(20)% — 650 


Resin treatment increases the hard- 
ness modulus by 14 to 24 per cent. 

The modulus of hardness per unit 
weight is greater for compreg and 
staypak than for sulfur- and metal- 
treated wood. 
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A Worker-Consistometer for Lubricating Greases 
By S. A. McKee’ and H. S. White’ 


SYNOPSIS 


An apparatus is described for mechanically working a lubricating 
grease and measuring its flow characteristics in the same series of opera- 
tions. It consists essentially of two coaxial steel cylinders with a capillary 
type shearing element located between them. By means of closely fitting 
pistons the grease under test is forced through the shearing element from 
one cylinder to the other. In making flow measurements dead weights 
are used on the down-stroke, and air-pressure on the up-stroke. Provision 
is also made for automatic mechanical working. 

The shearing elements are made by drilling holes in circular steel disks 
tin. thick, using a-No. 79 drill. In order to provide for a range of con- 
sistencies, one element has one hole, a second has ten holes, and a third, 
fifty holes. The results of flow tests using oils of known viscosity with 
tlfese disks indicate that the Poiseuille equation is applicable for calibra- 
tion purposes. 

Test data are given showing the effect of working upon the flow char- 
acteristics of greases. Data are also given which indicate that with some 
greases changes in the rate of working affects the flow characteristics of 
the grease. Comparative data are also given for this worker and the regu- 
lar A.S.T.M. worker. 

In general, the performance of the apparatus was adequate for the 
range of conditions that have been covered. One of its chief advantages 
is that the grease may be worked and its flow characteristics measured in 
the same series of operations. Furthermore, a complete series of tests 
may be made during which the grease is held at all times at a constant 


cylinders and on the disk holding th 


test temperature. The small-diameter capillary provides high rates of 
shear and the use of the multi-hole disks gives sufficient flexibility to 
cover wide ranges of rates of shear and consistency. 


Rocow: investigations 
at the National Bureau of Standards on 
the effect of mechanical working on the 
physical properties of lubricating greases 
have been concerned chiefly with the 
development of an apparatus for work- 
ing the grease and measuring its flow 
characteristics in the same series of op- 
erations. This apparatus is based upon 
the principle of the Hain? microworker 
which was developed at the Naval Re- 
search Laboratory for the rapid working 
of small samples of grease. 

In this investigation, preliminary tests 
were made using the Hain worker with 
suitable modifications to provide for 
pressure versus rate-of-flow measure- 
ments at any time during the working 
operation. This worker employs two 
glass hypodermic syringes for forcing 
the grease back and forth through a 
screen or other shearing element. By 
mounting the syringes in a vertical 
position so that known weights could 
be used to move the plungers, it was 
possible to obtain flow-pressure data by 
NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the at- 
tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters; 1916 Race St., 
Philadelphia 3, Pa. 

* Presented at the meeting of A.S.T.M. Section 
II of.Technical Committee G on Lubricating 
Grease of D-2 on Petroleum Products and Lubri- 
cants held February 10, Washington, D. C 

1 Chief, Lubrication Section, and Physicist, re- 
spectively, National Bureau of Standards, Wash- 


ington, D. C. 
2 George M. Hain, ‘‘A Microworker for Lubri- 


cating Greases,’ ASTM Buturrin, No. 147, 
August, 1947, p. 86. 
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observing the time for a given movement 
of the grease. This preliminary appara- 
tus is described in detail in the Appen- 
dix. 

The flow-pressure data obtained in 
the tests with the modified Hain appara- 
tus were, in general, satisfactory. How- 
ever, the apparatus was not especially 
adaptable for use at other than room 
temperature, and also the glass syringes 
were too easily broken. Accordingly, a 
metal worker of the same general design 
was constructed to give freedom from 
breakage and to facilitate mounting for 
operation at higher temperatures. 


APPARATUS 


The general arrangement of the com- 
plete apparatus is shown in Figs. 1 and 
2, and the major elements of the worker 
disassembled in Fig. 3. This worker- 
consistometer uses two coaxial steel 
cylinders having a nominal bore of 4 
in. and a length of 32 in. One end 
of each cylinder is provided with a 
flange by which the cylinders are bolted 
together with a disk containing the 
shearing element located between them. 
In each cylinder there is a hardened 
steel piston 13 in. long. The diametral 
clearance between ‘a piston and _ its 
mating cylinder is held to a few ten- 
thousandths of an inch. The assembly 
of cylinders, piston, and shearing ele- 
ment is enclosed in a vertical steel tube 
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about 73 in. long which is made from 
standard 23 in. pipe. This is encase 
in an electric heating coil. The ends o, 
the tube are provided with flanges fo: 
supporting the entire assembly 
Mounted below the lower supporting 
flange is a brass air cylinder complete 
with leather-cup piston and rod. Th 
upper end of the rod contacts the lowe: 
piston of the worker. Load is appliec 
to the upper piston through a yok 
provided with a pan for weights. Tem 
peratures are measured by thermo- 
couples mounted on each of the twe 


shearing element. In some of the earlie 
tests, temperature was controlled by 
the manual variation of the voltage tc 
the heater. At present, however, mer- 
cury-in-glass thermal regulators ar 
used. 

The upper cylinder is filled with 2 in. 
(about 6.6 cu. cm.) of grease and the ap- 
paratus is assembled and placed in posi- 
tion in the tubing support. Weights 
on the yoke move the upper piston 
downward forcing the grease through 
the shearing element. A pointer on 
the yoke moving along a steel scale in- 
dicates the movement of the grease: 
and the time is observed for the middle 
1 in. of the 2 in. of travel. A three-wai 
valve admits air under pressure to the 
brass cylinder, thus forcing the piston 


.and grease upward. At the top of the 


stroke the air pressure is released ancl 
the cycle of operations repeated using 
the same or a different load on the yoke. 
The air-cylinder piston rod is so 
weighted that when the air is released it 
falls quickly away from the lower grease) 
piston and does not impede the down- 
ward flow of the grease. A motor~ 
driven lever can be attached to the yoke: 
and air piston rod for automatic working; 
when not timing the rate of flow. 

In the Hain worker, finé-mesh wire: 
screen was used as the shearing ele-: 
ment. In the preliminary tests with 
the N.B.S. worker, elements made of 
200- and 250-mesh screen were tried. 
These experiments showed that any one 
screen was not suitable for covering 
the desired range of consistency. Fur- 
thermore, with some of the heavier 
greases the force necessary to move the 
grease through the 200-mesh screen was 
sufficient to break the screen, while 
some of the lighter greases flowed 
through two 250-mesh screens placed 
in series too fast for accurate timing. 
These difficulties led to the adoption of 
a capillary type of shearing element. 
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ree of these elements were made by 
ling holes in circular steel disks 
n. thick, using a No. 79 drill, giving 
pillaries + in. long and approxi- 
itely 0.015 in. in diameter. In order 
provide for a range of consistencies, 
> first element has one hole, the sec- 
d, ten holes, and the third, fifty 
les. Some of the advantages of 
ase disks over the screen type of ele- 
mt are much greater mechanical 
ength, the use of the same size open- 
‘s for all grades of greases, and the 
plicability of the Poiseuille equation 
calibration purposes. 


, CALIBRATION 


Jalibration tests were made: with 
» instrument using four oils of known 
cosity. The operating temperatures 
ied from 76 to 300 F. and the viscos- 
range was from 0.302 to 764 poises. 
e data obtained in the tests with the 
ole disk are given in Fig. 4, where 
, the absolute viscosity of the oil at 
t temperature divided by the time 
flow for the middle inch of travel of 
. pistons (about 3.3 cu. em. volume), 
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Fig. 1.—General Arrangement of N.B.S. Grease Worker-Consistometer. 


is plotted against p, the pressure ex- 
erted by the weights moving the upper 
piston. The points shown are the aver- 
age values of a number of observations 
obtained at a given value of p. - These 
data fall on a straight line passing 
through the origin, and hence the flow 
in the instrument can be represented by 
the equation, 


ie ep Ol ne Kpbe es oh (1) 


where’ K is the instrument constant. 
With the 1-hole disk, K = 3.05 X 
10? when ¢, the time for 3.30 cu. cm. 
of flow, is expressed in seconds, 7 in 
poises, and p in dynes per square centi- 
meter. . 

Similar data for the 10-hole disk and 
the 50-hole disk are given in Figs. 5 and 
6, and the values of K obtained with 
these disks are 25.9 X 107-8 and 116 X 
10-8, respectively. 

The data obtained in these tests in- 
dicated that over the range covered the 
effect of temperature on the value of K 
for a given disk was relatively small 
and could be neglected. 

Part of the resistance to the motion 
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Fig. 2.—Cross-section of N.B.S. Worker- 
Consistometer. 


of the pistons in this apparatus is 
caused by the shearing of the oil in the 
clearance spaces between the pistons 
and the walls of the cylinders. This ef- 
fect was determined by making direct 
measurements of the rate of motion of 
the pistons under various loads when 
the apparatus was filled with oil but 
without the shearing element between 
the cylinders. The data obtained were 
in good agreement with computations 
of the viscous shear based on measure- 
ments of the clearances and the areas 
under shear. The magnitude of this 
effect is shown in Figs. 4, 5, and 6 
by the lines labeled ‘‘piston.” 
Computations indicate that the kine- 
tic-energy correction is appreciable 
only with the 1-hole disk when operat- 
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Fig. 3.—Major Elements of N.B.S. 
Worker-Consistometer. 


ing at relatively high rates of flow (¢ < 
10 sec.). The calibration data for this 
disk (given in Fig. 4) were obtained at 
lower rates of flow, hence the kinetic- 
energy corrections were negligible. 


Test RESULTS 


Some test data obtained with this ap- 
paratus are given in Fig. 7 where the 
rates of flow in cubic centimeters per 
second obtained at a number of different 
loads with grease A (lithium soap, 
A.S.T.M. penetration 229)? are plotted 
against the number of times the grease 
has passed through the 1-hole shearing 
element, with the operating temperature 
at 300 F. At the start of this test, flow 
observations were made successively at 
each of the loads and the series re- 
peated until several measurements had 
been made at each load. The motor- 
driven lever was then attached and the 
apparatus worked automatically for a 
number of passes. These sequences of 
. flow measurements and automatic work- 
ing were then carried on for the duration 
of the test. The loads used to obtain 

3 A.S.T.M. Tentative Method of Test for 
Consistency of Lubricating Greases and Petrola- 


tum (D 217-44 T), 1946 Book of A.S.T.M. 
Standards, Part III-A, p. 846. 
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Fig. 4.—-Calibration Data for 1-Hole Disk. 
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Fig. 5.—Calibration Data for 10-Hole Disk. 


poises per sec. 


n/t, 


(0) 50 100 150 
Pressure, dynes per sq.cm. x 10-5 i 


Fig. 6.—Calibration Data for 50-Hole Disk. 
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flow data are indicated on the curves 
the figure. ; 

‘he curves in Fig. 7 may be used to 
ain flow-pressure curves for any 
en pass of the grease through the 
aring element. ‘Such curves (cor- 
ted for the effect of kinetic energy 
ere necessary) are given in Fig. 8, 
ere the rate of flow in cubic centi- 
ters per second is plotted against the 
ssure in dynes per square centimeters 
the 10th, 50th, 200th, 600th, 1200th 
1 2400th passes, respectively. If de- 
xd, the values of the intersections of 
se curves with a horizontal line 
resenting a given rate of flow may be 
d to compute (by means of Eq. 1) 
effect of working upon the apparent 
cosity of the grease at that rate of 


vy. These data are shown in Fig. 9, . 


ere the apparent viscosity in poises 
the rates of flow indicated on the 
ves is plotted against the number of 
Ses. 

Surves similar to those in Figs. 7 and 
vere obtained for grease B (lithium 
p, A.S.T.M. penetration 209),? using 
.10-hole disk and operating at 100 F. 
shown in Figs. 10 and 11. 

Che choice of the particular size and 
mber of holes used in the shearing 
ments was based on a limited experi- 
e with the wire screens. It was 
nd, however, that they will operate 
sonably well over a temperature 
ize from 100 to 300 F. with a fairly 
le range of greases. 

Ine consideration for the use of the 
Iti-hole disks for the harder greases 
s that with either the 1-, 10-, or 50- 
e disk the grease under test passes 
se through the same size hole with 
+h stroke of the pistons. This is an 
vantage from the standpoint of work- 
‘the grease. It is also important in 
measurement of flow, since the meas- 
d flow characteristics of non-New- 
ian substances are dependent upon 
- dimensions of the capillary. 

n considering the data given in Figs. 
9 11 it should be noted that in general 
h this instrument the greases are 
rked at considerably higher rates of 
ar than with the A.S.T.M. worker.’ 
mputations indicate that in the tests 
yrease A with the 1-hole disk (Fig. 7) 
rate of shear at the highest observed 
e of flow was about 100,000 reciprocal 
onds and the rate of shear during the 
iods of automatic working with the 
tor-driven lever averaged about 
,000 reciprocal seconds. Corre- 
nding values when testing grease. 
with the 10-hole disk (Fig. 10) are 
000 and 19,000 reciprocal seconds, 
oectively. 

“hese ‘calculations were made using 
equation: 
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Fig. 7.—Effect of Working on the Flow Characteristics of Grease A, Using the 1-Hole 
Disk at 300 F. 
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Fig. 8.—Flow-Pressure Curves at Various Passes with Grease A, Using the 1-Hole Disk 


at 300 F 
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Fig. 9.—Effect of Working on the Apparent Viscosity of Grease A at Various Constant 


Rates of Flow at 300 F. 
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where 
§ = the rate of shear at the wall of 
the capillary in reciprocal 
seconds, 


V/t = volume rate of flow in cubic 
centimeters per second, and 

the radius of the capillary in 
centimeters. 


S 
ll 


Data providing a direct comparison 
between the N.B.S. worker and the 
A.S.T.M. worker are somewhat limited. 
However, results with two greases are 
given in Fig. 12 where the micropenetra- 
tion values are plotted against the num- 
ber of passes. In the tests with grease 
C (lithium soap) the N.B.S. apparatus 
was operated with the automatic worker 
at 5 rpm. using the 10-hole disk at 
100 F. and the rate of shear was about 
19,000 reciprocal seconds. With grease 
D (sodium soap), the apparatus was 
operated at the same speed and tempera- 
ture, using the 50-hole disk and the 
rate of shear was about 3800 reciprocal 
seconds. Both greases were run in the 
A.S.T.M. worker at 60 rpm. using a 
plunger having 51 {-in. holes and the 
rate of shear was about 385 reciprocal 
seconds. These data are of interest 
in that with grease C the effects of 
working with the N.B.S. worker were 
much greater than with the A.S.T.M. 
worker, whereas with grease D the ef- 
fects were in the reverse order. 

The results of a limited number of 
tests also indicate that with some greases 
changes in the rate of working affects 
the flow characteristics of the grease. 
Such data for grease A using the 10-hole 
disk at 100 F. are shown in Fig. 13, 
where the rate of flow is plotted against 
the number of passes. The open cir- 
cles in this figure were obtained in a run 
where all the down strokes (flow meas- 
urements) were made with a 10-Ib. load. 
The up strokes were made with a con- 
stant air pressure of 30 psi. which pro- 
vided a resultant force on the piston of 
about 38 lb. Under these conditions 
the rates of shear in the up strokes near 
the end of the run averaged about 
45,000 reciprocal seconds. In the run 
represented by the solid circles the 
same 10-lb. load was used on the down 
strokes but a 15-psi. air pressure was 
used with a resultant upward force of 
about 18 lb. The rates of shear of the 
up strokes near the end of this run 
averaged about 10,000 reciprocal sec- 
onds. A third run, represented by the 
crosses, was made with a 10-lb. load 
downward and a 30-psi. air pressure up- 
ward but with the yoke loaded so that 
the resultant force on the piston was 
18 lb., the same as with the 15-psi. 
air pressure. The agreement of the 
data for the second and third runs indi- 
cates that the higher rates of flow ob- 
tained in the first run were caused by 
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Fig. 12.—Comparative Data with the N.B.S. and A.S.T.M. Workers. 
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11.—Flow-Pressure Curves at Various Passes with Grease B, Using the 10-Ho 
: Disk at 100 F. 
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. 13.—Effect of Change of Rate of Working on the Flow Characteristics of Grease 
A, Using the 10-Hole Disk at 100 F. 


increase in the rate of working and 
by the increase in pressure on the 
ase during the up stroke. Since 
the flow measurements were made 
jhe same load, the differences shown 
icate definite changes in the flow 
racteristics of the grease. 

ome evidence that the effects shown 


are not transient was obtained in the 


second run where the grease was al- . 


lowed to stand overnight in the appara- 
tus after 135 passes had been made. It 
will be noted that the data obtained in 
the subsequent passes show the same 
general trend as those obtained the pre- 
vious day. 


Similar test data for grease D using 
the 50-hole disk at 100 F. are shown in 
Fig. 14. These runs were also made 
with a 10-lb. load on the down strokes 
and the 30-psi. (open circles) and 15- 
psi. (solid circles) air pressures, and the 
corresponding rates of shear on the up 
strokes were 5000 and 1500 reciprocal 
seconds, respectively. These data are 
of interest in that the higher rate of 
working on the up strokes caused a 
definite reversal of flow characteristics 
after the first few passes. In this con- 
nection it should be noted that the 
“flat”? curve for this grease in Fig. 12 
was obtained at a rate of shear of 3800 
reciprocal seconds which is intermediate 
to the rates used in these tests. Data 
were also obtained with this grease 
using the 50-hole disk at 200 F. but 
with the load on the down stroke and 
the air pressures on the up stroke de- 
creased so that the rates of shear were 
about the same as in the tests at 100 F. 
These are shown in Fig. 15, and it will 
be noted that at this temperature the 
reversal occurs at both rates of working. — 


CONCLUSION 


The data that have been presented 
indicate that the apparatus described 
may provide a useful tool for the study 
of lubricating greases. One of its chief ° 
advantages is that the grease may be 
worked and: its flow characteristics 
measured in the same series of opera- 
tions. Furthermore, a complete series 
of tests may be made during which the 
grease is held at all times at a constant 
test temperature. The small-diameter 
capillary provides high rates of shear. 
The multi-hole disks give sufficient 


Rate of Flow, cu. cm. per sec. 
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Number of Passes 


ig. 14.—Effect of Change of Rate of Working on the Flow 
“haracteristics of Grease D, Using the 50-Hole Disk at 100 F. 
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Fig. 15.—Effect of Change of Rate of Working on the Flow 
Characteristics of Grease D, Using the 50-Hole Disk at 200 F. 
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Fig. 16.—The Hain Worker with the 
N.B.S. Attachments for Flow Measure- 
ments. 


flexibility to cover wide ranges of rates 
of shear and consistency and are of ad- 
vantage from the standpoint of mechani- 
cal working. The small size sample re- 
quired shortens the time for the grease 
to come to test temperature and is also 
of advantage when a limited supply of 
the grease is available. 

In general the performance of the ap- 
paratus was adequate for the range of 
conditions that have been covered. 
However, further experience is neces- 
sary to determine the full scope of its 
usefulness. 
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Fig. 18.—Effect of Working on the Flow Characteristics of Grease E, Using the Modifiee 
Hain Worker with a 200-Mesh Screen Shearing Element. 
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Fig. 19.—Flow-Pressure Curves at Various Passes with Grease E, Using the Modifies 
Hain Worker with a 200-Mesh Screen Shearing Element. 
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APPENDIX 


THE N.BS. MODIFICATIONS TO THE HAIN WORKER 


The Hain worker with the attachments 
> flow measurements is shown in Fig. 

The worker assembly consisting of 
e two hypodermic syringes and working 
ment is mounted in a vertical position 
the stand A, and is supported by the 
ack B, which is slipped on the upper 
ringe before assembly. The lower end 
the worker is guided by the yoke and 
n C. To make a flow measurement, 5 
. cm. of grease are placed in the upper 
ringe and the wedge D is placed under 
e lower plunger. The loading yoke £ is 
aced on the upper plunger and a suitable 
ight put on the loading pan F. The 
»dge is then pulled out and the time is ob- 
rved for the upper plunger to move from 
e 4 cu. em. mark to the 1 cu. em. mark 
| the upper syringe, a volume of flow 
3 cu. em. in the middle of the stroke of 
e plunger. 


The loading yoke is then removed and 
the worker reversed in the frame. This is 
readily accomplished without disturbing 
the grease by withdrawing pin C, lifting 
the worker from the frame, sliding block 
B over to the opposite syringe, and then 
remounting the worker in the frame. The 
apparatus is then ready for a second flow 
observation. 


Flow-pressure data can be obtained 
with each stroke of the worker if desired. 
In making the tests, however, it was found 
convenient to omit flow measurements for 
a number of passes during a test with a 
given ‘grease. 


The shearing element used in most of 


‘the tests with this apparatus was a 200-. 


mesh screen having a circular working 


Mr. Gus Kaurman! (presented in 
ritten form).—The authors have made 
very thorough study of their instru- 
ents in that they have considered the 
ajor corrections involved in the meas- 
ement of flow, that is, kinetic energy 
rection for the fluid when passing 
rough the orifices, temperature ef- 
cts, piston friction, and pressure re- 
lired to shear the fluid between-the 
“linder wall and piston. The appara- 
is described by the authors may well 
> considered by Section IV of Techni- 
| Committee G of A.S.T.M. Commit- 
e D-2 in its work on the thixotropy of 
‘eases. One important advantage of 
le apparatus in work of this nature 
ympared to the circulating capillary 
iscometer is the fact that the grease 
asses through the capillary plate only 
1d not through a pump. Therefore, 
1e amount of working to which the 
‘ease is subjected is more definitely 
nown. . 

The equipment described by the au- 
ors lends itself to low temperature work 
nce it can be placed in a low tempera- 


ire cabinet for such purposes. One> 


ossible additional use of the equipment 
iggests itself. Since extremely low 
ressures may be used to extrude the 
ease through the capillaries, an ex- 
emely low rate of shear can be ob- 
ined which would be useful for the 
termination of yield values. 

The authors have made a very worth- 
hile contribution to the general sub- 
ct of working of greases, and it is 
yped that they can continue with this 
ork since there is a need for informa- 


1 Secretary of Technical Committee G of Com- 
ittee D-2, The Texas Company, New York, 
mY. 
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DISCUSSION 


tion of the fundamental behavior of 
greases. 


Mr. L. C. Brunsrrum? (presented in - 


written form)—General use of the 
single-pass §.0.D.? or Precision pressure 
viscometer led to a widespread desire 
for a multipass or worker-viscometer. 
The apparatus in question fulfills the 
need in several important respects by 
providing the advantages of (1) low 
cost, (2) small sample requirement, (3) 
a simple and accurate means of apply- 
ing and measuring the shearing force, 
and (4) simplicity of operation. I be- 
lieve it has two serious limitations— 
that of being a fixed stress rather than 
fixed shear device and being limited to 
relatively high shear rates. : 

Of less importance is the latter whic 
is occasioned by the very wide range of 
stress encountered in the testing of 
lubricating greases. If time is of no 
consequence this disadvantage is minor, 
but it can be roughly estimated that 
for a stiff grease several hours would be 
required per pass at shear rates ap- 
proaching the lower limits of the well- 
established 8.0.D. viscometer. Further- 
more, the force requirements with a soft 
product would be so low that friction 
would not be negligible. 

Undoubtedly the former, the lack of 
preselected, fixed shear rate, is the 
more troublesome. Before the pioneer- 
ing work of Arveson some fifteen to 
twenty years ago, variable shear-rate 
instruments provided but little useful 
information on grease flow. Now it is 
generally accepted that control of 


2 Group Leader, Standard Oil Co. of Indiana, 
Whiting, Ind. 

3 This instrument was developed by the 
Standard Oil Development Co. ; 
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area of about 11.3 sq. mm. (3.8-mm. 
diameter). With this construction there 
are about 700 small square openings, the 
sides of which are approximately 0.074 
mm. Calibration data obtained with this 
screen are given in Fig. 17 where 7/t is 
plotted against p. These-data can be rep- 
resented by Eq. land the value of K is equal 
to 152 X 10~8 when expressed in the same 
units. Calculated values for the resist- 
ance of the piston are represented in the 
figure by the line labeled ‘‘piston.”’ 

The results of a test of a grease with this 
apparatus are given in Fig. 18 where the 
rates of flow obtained at three different 
loads are plotted against the pass number. 
Flow-pressure curves obtained from these 
data for the 10th, 45th, and 80th passes 
are given in Fig. 19. Except for the 
limitations ‘previously mentioned, this 
worker operated satisfactorily. 


shear-rate is essential for reproducible 
testing of flow of grease, be the means 
viscometry, torque measurement, or 
dispensing. Although controlled shear- 
rate viscometers are far more compli- 
cated than the present apparatus, more 
costly and perhaps somewhat less pre- 
cise, this reviewer believes the results 
obtained are less misleading. 

For example, as pictured in Fig. 13, 
a grease is worked 200 passes at vari- 
able shear-rate terminating at approxi- 
mately 45,000 reciprocal seconds. The 
fixed force employed requires that the 
28 to 1 increase in flow rate reflects a 
28-fold decrease in viscosity. This is 
correct as far as it goes. However, the 
decrease in viscosity is due to two causes, 
working down and increasing shear 
rate. It is necessary to separate these 
before we can know how much the 
sample worked down. This can be done 
only by comparing the successive passes 
plotted in the figure with an unworked 
test made at the shear rate of each suc- 
cessive pass. We cannot compare an 
unworked viscosity at one shear rate 
with a worked viscosity at any other 
shear rate because for most greases the 
change in viscosity with shear rate is 
significant. The authors do not elabo- 
rate on the nature of sample A, but as- 
suming it is of medium soap content and 


- oil viscosity, we might expect a viscos- 


ity decrease of about 10 to 1 over the 
range of 1600 to 45,000 reciprocal sec- 
onds. On this basis about a third of 
the apparent loss in viscosity on working 
the sample 200 passes is caused by com- 
paring the runs at different shear rates. 

It may be of interest to suggest a 
possible explanation of the relatively 
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smaller effect. of the N.B.S. machine 
over the A.S.T.M. worker on soda 
grease D and lithium grease C, respec- 
tively, as shown in Fig. 12, and of the 
smaller effect of higher shear rates on 
sample D in Fig. 14. It is caused by a 
characteristic of soda greases well 
known to grease manufacturers. The 
change in consistency on working is a 
result of two conflicting trends, breaking 
fiber length and more effectively dis- 
persing the soap. Transmission greases, 
for example, may work down and leak, 
or in other cases be milled between the 
gear faces at high shear rate, increasing 
in consistency to a point where they 
are thrown and remain on the walls of 
the gear case. Highly dispersed lime 
and lithium greases are not subject to 
this action. 

A point concerning the validity of 
using one-, ten-, and fifty-hole plates 
might be raised. Strictly, this is per- 
missible only if plug flow is known to 
exist in the cylinders. While thé plate 
probably limits hyperbolic flow, there 
is no assurance that equal amounts of 
grease flow through every hole, a con- 
dition necessary for shear-rate calcula- 
tions. 

The authors are to be congratulated 
for this major contribution to the 
knowledge of working of lubricating 
grease. Their efforts will undoubtedly 
lead to a more scientific approach to 
the problem than has been contem- 
plated by the grease industry in recent 
years. 

Mr. N. J. Goruarp! (presented in 
written form).—The authors are to be 
congratulated for an interesting paper 
and a timely contribution to our knowl- 
edge of the apparent viscosity of lubri- 
cating greases from working. They 
have opened up a new field, over the 
single pass §.0.D. pressure viscometer, 
in developing a simple multi-pass worker 
viscometer. This apparatus is a step 
beyond the Hain microworker and ‘ap- 
pears to be a distinct improvement over 
it in the use of metal cylinders instead 
of glass, which gets away from break- 
age, and in the use of a capillary hole 
type of shearing element instead of wire 
screensy The advantages of this type 
of shearing element over wire screens, 
as discussed by the authors, are appar- 
ent. However, in the cases of the 
disks using ten and fifty holes, I am in- 
clined to question, with Mr. Brunstrum, 


the validity of shear-rate calculations _ 


unless it is established that equal 


4 Assistant Chief Chemist, Sinclair Refining 
Co., East Chicago, Ind. 


amounts of grease flow through each 
hole. | 

Since I am the chairman of a sub- 
committee to study the motorized 
worker (above sixty strokes) and the 
Hain microworker, I presume that I 
was asked to discuss this paper in its 
relation to the motorized grease worker 
and the Hain microworker. The new 
motorized A.S.T.M. grease workers 
have only just been delivered so that it 
has not been possible to do any work with 
them. However, it seems apparent 
that the work of the authors in de- 
veloping this apparatus has gone far 
beyond the A.S.T.M. worker. The 
latter will, I believe, always be a useful 
and widely used piece of apparatus for 
manufacturing control work, but the 
McKee and White apparatus, in its de- 
velopment of an apparatus for working 
greases and measuring their flow char- 
acteristics in the same series of opera- 
tions, offers distinct possibilities which 
the A.S.T.M. worker cannot attain. 

It appears to me, if some of the ques- 
tions raised can be satisfactorily 
answered and if further use of the 
McKee and White apparatus demon- 
strates its apparent usefulness, that it 
may well become a standard piece of 
equipment for grease laboratories and 
might be substituted for, or used in con- 
junction with the S.O.D. viscometer. 
In order that this viscometer may be 
studied further, it seems to me that a 
study of it should be made and that the 
matter should be referred to the same 
subcommittee, or group, which is 
standardizing the §.0.D. viscometer, 
or to another group to be set up. 

Messrs. 8. A. McKee anp H. 8. 
Waite (authors’ clssure)—With refer- 
ence to Mr. Brunstrum’s comments re- 
garding the question of controlling the 
rate of shear, it should be pointed out 
that in the measurement of flow of non- 
Newtonian substancés such as greases 


the results obtained are not absolute’ 


but are dependent upon both the geom- 
etry of the instrument and the particu- 
lar conditions of operation. As long as 
this is kept in mind when considering 
practical problems the data should not 
be misleading. 

The constant stress method of flow 
measurements was chosen for this ap- 
paratus primarily because of the sim- 
plicity of the dead weight. system of 
loading. There are cases where it 
would be preferable to operate at con- 
stant rates of shear throughout a com- 
plete test. On the other hand a test, 
run with a combination of motorized 


1 | 
| 
passes at constant speed and measuring, 
passes at various constant loads (such 
as is shown in Figs. 7, 8, and 9) gives af 
more complete picture of the effect of: 
working than a test at constant rate of} 
shear. 

In considering the comments by Mr. 
Brunstrum and also by Mr. Gothard re 
garding the flow in the cylinder, it isi 
believed that because of the low ratio of, 
length to diameter of the cylinder the} 
action of the piston would tend to pro 
duce practically plug flow. However : 
even if parabolic flow were attained, its: 
effect would be negligible in causing, 
variations in the rates of flow in differen*: 
capillaries in the multi-hole disks. Suel! 
differences in flow’in the different capil 
laries would be due to differences in 
pressure across the section of the cylin 
der caused by the motion of the fluica 
in the cylinder (neglecting minor dif-§ 
ferences in dimensions or lack of homo- 
geneity of the fluid). Based on the as-; 
sumption of parabolic flow and using a: 
value for the velocity of the piston con-; 
siderably higher than has been used in 
any of the tests, computations of the: 
dynamic pressures developed indicate: 
that the increase in pressure at the; 
center of the cylinder above the pres-: 
sure at the wall is of the order of mag-; 
nitude of 1 part in 150,000 as compared 
to the pressure in the fluid caused by 
the piston when loaded with the loading 
yoke alone without additional weights. 

This is substantiated in the calibra-: 
tion of the disks where it was found that’ 
with all three disks computations of. 
capillary diameters based on flow data 
(corrected for piston friction) were in: 
agreement with the measurements of 
diameter well within the order of accu- 
racy with which they could be measured | 
by ordinary gaging methods. 

With reference to Mr. Kaufman’s 
suggestion regarding the use of the ap- 
paratus for the determination of yield: 
values, tests of this nature were made 
in the preliminary work with the glass 
syringe apparatus. In these tests a 
double wedge of flat taper was used : 
under the lower plunger. This wedge: 
was adjusted so that it just cleared the: 
plunger by a few thousandths of an 
inch. Weights were then placed on the 
loading pan and were increased in small 
increments at about one-minute inter- 
vals until motion occurred as indicated 
by the tightness of the wedge under the 
plunger. With the metal apparatus a. 
dial indicator would probably be a more 
convenient device for indicating move- 
ment of the pistons. 
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Induction Period Calculator 


By E. L. Korb’ 


SYNOPSIS 


The design details and fabrication of an induction period calculator for 
use in such methods as A.S.T.M. test for Oxidation Stability of Gasoline 
(Induction Period Method) (D 525-46) is described. The use of such a 
device, and some of its advantages, as well as its limitations, particularly 
in reference to its application in conjunction with certain existing test 


equipment, are discussed. 


ox of the limitations 
the present A.S.T.M. Standard 
thod of Test for Oxidation Stability 
gasoline (Induction Period Method) 
925-46),? is that the determination 
| calculation of the “induction per- 
” are, subject to human error and 
arpretation. 
fhe method specifies that the tech- 
ian “record the number of minutes 
m the time the bomb is placed in the 
h until the break point has been 
ched as the observed induction 
iod at the temperature of the test.” 
e “break point” and ‘induction 
iod”’ are defined as follows: 


3reak point is the point in the pressure- 
e curve that is preceded by a pressure 
p of exactly 2 psi. within 15 min. and 
ceeded by a drop of not less than 2 psi. 
15 min. 

nduction period is the time elapsed 
ween the placing of the bomb in the 
th and the break point at 100 C. 


\xperience within individual labora- 
ies, as well as cooperative data de- 
oped between different laboratories, 
; shown at times rather wide discrep- 
sies in “induction period”’ values ob- 
ned on the same gasoline samples. 
squently, this is due to differences in 
erpretation of the “break point,” by 
. various technicians conducting the 
ts. Another source of error, although 
newhat less frequent, is the incorrect 
culation of the time elapsing between 
ertion of the bomb in the bath and 
1 the ‘‘break point.” There are still 
ler errors, inherent in the test pro- 
lure, which are not ones of personal 
lgment, and therefore beyond the 
pe of this article. 

Subcommittee A-I on Gum,? charged 
hh the responsibility of maintaining 


TE.—DISCUSSION OF THIS PAPER IS 
VITED, either for publication or for the at- 
ion of the author. Address’all communica- 
s to A.S.T.M. Headquarters 1916 Race St., 
ladelphia 3, Pa. 

Director, Petroleum Chemicals Laboratory, 
I. du ee de Nemours and Co., Inc., Wil- 
ton, 

TH48 Bo Bae of A.S.T.M. Standards, Part III-A, 


iN S.T.M. Committee D-2 on Petroleum Prod- 


3 and Lubricants, Technical Committee A on 
oline. 
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and improving the accuracy of this 
method, has recognized for some time 
the desirability of more rigidly con- 
trolling these personal factors in the 
present procedure. 

At a meeting of the subcommittee in 


Poor on coe OS 


January, 1947, the author presented 
for consideration an induction period 
calculator which had been developed in 
the du Pont Petroleum Chemicals 
Laboratory and used with considerable 
success for the past 8 yr. The interest 
in the possibilities of such a device was 
such that it was referred to the mem- 
bership for consideration for inclusion 
in the present method, and further to 
suggest the desirability of describing 
its fabrication and use in the ASTM 
BuuueTin. It was recognized that 
such a paper would reach other users of 
this or similar induction period methods 
who are not presently members of the 


. 8 
we e 


Fig. 1.—Component Parts of the CaJculator. 
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Fig. 2.—Chart in Position. 


subcommittee and, in this way, a more 
accurate appraisal of its potential use- 
fulness established. 

The idea of an induction period cal- 
culator is not new, several other com- 
panies having spoken of units in use in 
their laboratories at the time the 
du Pont version was first presented. 
These calculators, as described during 
this meeting, used the same principle for 
determining the “break point”’ but, so far 
as is known, did not incorporate the ad- 
ditional feature of a time scale for cal- 
culating the “induction period,” as 
herein discussed. 


Principle: 


The break point is quickly and ac- 
curately determined by means of a 
template and is defined as that point 
at which the recorder pressure curve 
drops below a tangential line produced 
by the template. 

After the prescribed steps leading up 
to the determination of the “break 
point” are performed, the ‘induction 
period” is read from a scale provided 
for that purpose as an integral part of 
the calculator. 


Operation: 


The calculator (Fig. 1), consisting of 
a “rate of pressure change” template 
and a circular time platform, is operated 
as follows: 
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Fig. 3.—Finding the Break Point. 


ASTM BULLETIN 


1. The pressure chart and templat 
are placed on the platform (Mig. 2),) 
The chart and template are centered by 
a hub in the center of the time plat- 
form. | 

2. The template is rotated until 
only a short segment of the pressur 
curve remains visible (that is, point a 
which curve has almost disappeared 
beneath template) and a line is draw 
tangent to this curve, using a sharp, 
hard-lead pencil (Fig. 3). 

3. The point of tangency at whici: 
the pressure curve leaves the penci! 
line is marked (Fig. 4). This is thei 
point at which the pressure drop firs 
exceeds the predetermined rate (in thi= 
case, 2 psi. per 15 min.). 

4. The radial arc edge of the tem- 
plate is then superimposed on the pres 
sure curve at the point where the pres 
sure starts to increase due to immersion 
of the bomb in the boiling water bath. 
The chart and the template in the posi- 
tion as just described are carefully re- 
volved until the template pointer is oni 
the zero of the time platform (Fig. 5). . 

5. Holding the chart and plate 
firmly in place, the template is rotated: 
until its radial arc edge coincides with: 
the mark indicating the ‘‘break point.”* 
The “induction period” in minutes isi 
indicated on the time platform by the 
template pointer (Fig. 6). 


| 
| 
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cussion: 


The start of the “induction period,” 
ined by this method as the point at 
ich pressure begins to develop, 
ies slightly from that of the A.S.T.M. 
thod D 525-46? which gives it as the 
e when bombs are immersed in the 
ling water bath. This difference is 
; considered significant. 

n defining the “break point,” the 
3.T.M. method states that it is the 
nt which is preceded by a pressure 
yp of exactly 2 psi. in 15 min. and 
ceeded by a drop of not less than 2 
.in 15 min. The Calculator Method 
s the first point at which the rate of 
ssure drop begins to exceed the arbi- 
ry predetermined rate as the ‘‘break 
nt.” This difference, in all but rare 
es in which the pressure drop follows 
psi. per 15 min. slope over a long 
iod of time, is low and consistent 
1 does not introduce an error of suf- 
ent magnitude to cause concern. 
rthermore, either method of defining 
reak point’? could be adopted, de- 
iding on user preference. 

-robably the most critical limitations 
the calculator lie in its application in 
junction with various types of exist- 
test equipment. Theoretically, a 
culator ‘can be employed only in 
junction with the recorder pressure 


Fig. 5.—Calculating Induction Period—Zero Setting.7 


Fig. 4.—Marking the Break Point. 
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system and chart size for which it was 
designed, if the “‘break point’ as de- 
fined is to be consistent throughout. 
Actually, however, the inherent error in 
using a single calculator for charts with 
moderate differences in diameter and 
pressure calibration is not significant. 
For example, the difference in ‘‘break 
point,” using charts varying in size 
from 9 to 11 in. in diameter and measur- 
ing 1.0 to 1.25 in. per 50 psi. intervals 
(measured along the radial are of the 
scale), cannot be detected. Should 
greater variations in chart dimensions be 
encountered, it may be necessary to de- 
sign and fabricate more than one tem- 
plate. 

The calculator, as illustrated in this 
paper, is designed for recorders whose 
charts rotate in a counterclockwise di- 
rection. Although it could be adapted 
for use with charts of clockwise rotating 
recorders by inverting the template, 
the reading of the time table becomes 
somewhat inconvenient since the arcs of 
the division lines on the dial no longer 
coincide with the radial ares of the 
chart and template indicator. 


Fabrication of Calculator: 

A relatively inexpensive calculator of 
plywood or cardboard for use with any 
particular test equipment, and of any 
desired rate of pressure drop, can be 
fabricated, using as a guide the standard 
pressure chart employed by the labora- 
tory desiring such a unit. 
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First, a hub for the calculator is 
made from a wooden dowel approxi- 
mately 4 in. in length and having a 
diameter which closely fits the center 
hole of the pressure recorder chart. 
This hub is centered on a cardboard or 
plywood disk, whose diameter is 2 to 3 
in. larger than the chart diameter, and 
then permanently fastened. The pres- 
sure chart is then placed on the disk, 
with the hub through center hole, and 
the time intervals transposed from the 
chart to the disk by extending the radial 
ares of the chart. A circular time dial 
is thus obtained in 15-min. intervals 
from 0 to 1440 min. (for a 24-hr. chart), 
which can then be subdivided into five- 
min. intervals. 

A pattern for the template is made 
by drawing a curve with the desired 
slope on a chart and carefully cutting 
along the line. The curve is formed by 
plotting points at 15-min. intervals, 
each point representing a 2 psi. de- 
crease in pressure from the preceding 
point. A French curve and_ sharp 
pencil are used to join the points. The 
curve is continued until it returns to the 
radial are from which it started or until 
the lowest pressure reading on the chart 
is reached. Carefully cutting along 
this pencil line and the starting arc pro- 
duces a pattern which is then trans- 
ferred (including the center hole) to the 
cardboard or plywood. Before cutting 
out the latter, the starting radial arc 
should be projected beyond the peri- 
phery of the template approximately 
? in. to form an indicator to be used 


Fic. 6.—Calculating Induction Period—Final Reading. 


in reading the minutes from the time 
dial. 
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